
CONTRIBUTIONSTO PHILIPPINE ORNITHOLOGY.

PAET I.— A LIST OF THE BIRDS KNOWNTO INHABIT THE PHILIPPINE
AND PALAWANISLANDS, SHOWINGTHEIE DISTRIBUTION WITHIN
THE LIMITS OF THE TWOGROUPS.

By Dean C. Wokcester, A, B.,

Assistant Professor of Zoology, University of Michigan,

and

Frank S. Bourns, M. D.,

Ann Arbor, Michif/an.

INTRODUCTION.

In 1888, wLile identifying the birds collected by ourselves in the

Philippines during- the preceding year, Doctor Bourns and myself

began the preparation of a distribution table for tbe birds of the group.

This table was ready for publication in 1890, but the opportunity of

visiting tbe islands for a second time presented itself, and it seemed

best to us to withhold the list until we could make it more complete.

Complications in the affairs of the Minnesota Academy of Science,

resulting from the financial troubles of 1893, ljut a stop to work on our

collections for more than a year after our return, and before the identi-

fication of our material was completed Mr. W. R. Ogilvie Grant's

important series of papers had begun to appear in the Ibis. I have felt

unwilling to let the list leave my hands until this series of papers

should be concluded.

The unfortunate interruption in the field work on which Mr. Grant's

papers were based, resulting from the rebellion of a part of the native

population of the Philippines against Spanish rule, has necessarily

brought the series to an end, and although it is to be hoped that Mr.

Whitehead may return to the archipelago at some future time and con-

clude his work in the highlands of the larger islands, I have decided to

publish the list in its present state as a basis for some conclusions

at which I have arrived concerning the zoological relationships

between the various islands of the Philippine group and the laws

governing the distribution of their birds.
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Altlioiigli otlier duties have prevented Doctor Bourns from coopera-

ting with me in the final work on the list, his past services both at

home and in the field certainly entitle him to be considered one of its

joint authors.

Thinking- it desirable to show the exact bearing of the work done by

the Menage expedition on that of our predecessors and successors, I

have indicated it in the table by using stars, while the work of other

collectors, including that of the Steere expedition, is shown by crosses.

Species peculiar to the Philipi)ines are italicised. Genera and species

which occur in the Palawan group, but have not been found in the

Philippines, are left unnumbered.

An X followed by a question mark indicates that I consider the

identity of the specimens obtained from the locality indicated to be

doubtful. An * followed by a question mark indicates that birds of the

genus, and probably of the species, designated Avere seen by us, but

were not obtained, so that their occurrence in the localities in question

is open to doubt. These doubtful species are omitted in the totals on

the last ])age.

While it has been my desire to make the list as complete as possible,

it has seemed to mebest to be conservative in the admission of species,

and none have been intentionally included for which a definite locality,

and in nearly every instance a definite collector as well, could not be

assigned.

It is needless to say that in the preparation of this list I have made
use of the British Museum Catalogue of Birds. I have also made use

of the material gathered by Doctor Steere in 1874, and that obtained by

the Steere expedition in -1887-88. 1 am indebted to Doctor Steere lor

the loan, on several occasions, of material belonging to him personally.

I have made such use of tlie material gathered by Doctor Bourns and

myself in 1890-1803 as has been practicable uuder the circumstances.

During the summer months of 18U4 we were able to identify most of

our specimens, and upon our departure from Minneapolis fortunately

took some material for further study. Material which it was imprac-

ticable to take with us we had expected to have sent to us for further

study after our departure. In this, however, we were disappointed,

and we were obliged to leave several important species unidentified.

In addition to the sources above referred to, I have derived inform a

tion from numerous papers, a list of which follows.

Dean C. Woecesteii.
Ann Arbor, MichicxAN, July 31, 1897.
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PAKT II.— XOTE^S ON THE DISTRIBUTION OF PHILIPPINE BIRDS.

By Dean C. Worcester,
Asshtaiit Professor of Zoolof/y, UniveviUij of Michigan.

STATEMENTOF STEERE'S CONCLUSIONSAND REVIEW OF RECENT
ORNITHOLOGICALWORKIN THE PHILIPPINES.

Altliongli the oruithology of the Philippines has loug attracted the

attention of natnialists, so far as I am aware the hrst attempt to dis-

cuss at any lengtli the interesting zoogeographical problems presented

by the distribution of birds within the limits of the group was that of

Doctor J. B, Steere, who in 1888 published in Xature a brief paper
in which he proposed to assign the name "zoological province" to the

Philippines as a whole, and to divide them into six "subprovinces," as

follows: "First, the northern Philipi)ines, consisting of Luzon and
Marinduque and a number of small islands about Luzon; second, Min-

doro; third, the central Philippines, made up of the islands of Panay,
Negros, Guimaras, Cebu, Bohol, and Masbate; fourth, the eastern

Philippines, comprising the islands of Samar and Leyte: tifth, the

southern Philippines, embracing the great island of Mindanao, with

Basilan and perhaps Sulu, and, sixth, the western Philippines, consist-

ing of the islands of Paragua, or Palawan, and Balabac."

In a second paper, which appeared simultaneously in the Auk and
the Ibis for July, 1894, the same author makes a more detailed examina-

tion of the distribution of the genera and species of nonmigratory land

birds, basing his conclusions entirely on the collections made by the

Steere expedition.

Of these collections he says that, while not comprifsing all species

known from the islands, they are so nearly complete that any just

conclusions drawn from their study must be accepted as truth, which
further exploration will only strengthen, and from the facts at his dis-

l^osalhe attempts to deduce several somewhat radical and far-reaching-

laws of evolution and distribution.

Since the appearance of these papers our knowledge of the distribution

of Philippine birds has been materially increased. Mr. A. H. Everett

has collected on Tawi Tawi, Sibutu, and Balabac. Mr. John Whitehead
has done marvelous things in the highlands of Luzon, and has collected

567
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in Catanduaiies and Faga. Doctor Bourns and I have collected in

Tawi Tawi, the Calianiianes Islands (Culion and I>nsnanga), Masbate,

Tablas, lioniblon, and Sibuyan, and, apart from the extension of our

knowledge to these previously nearly or (]uite unknown areas, much

has been learned as to the distribution of species over many of the

better-known islands of the group.

It seems to me, therefore, that the time has come for a reexamination

of the ])roblems in question. Even were the data at my disposal no

more com])lete than those of which Steere chose to avail himself, I

should still be dis])ose(l to dissent from some of his conclusions.

WHATARE THE PHILIPPINESf

Steere makes the Philii)pines politicid and the Philippines zoolof/ical

identical areas. With this view of the case 1 am unable to agree.

Everett has long since' discussed Steere's "subprovince,'* the Western

Philippines, and has shown by evidence that seems to me incontro-

vertible that Balabac and Palawan belong not to the Philip])ine, but to

the liornean grouj) of islands.

Since the appearance of Everett's paper Bourns and I have collected

for some weeks on the islands of Culion and Busuanga, the birds aiul

mammals of which were practically unknown before our visit; for

although the French naturalist M, Alfred Marche spent some time

here during his long sojourn in the archii)elago, his collections seem

to have been scattered without being systematically worked uj), and

his results lost to the world. Save for a few scattering references in

his "Lu(j'on et I'alouan,''' 1 have been able to find no record whatever

of his discoveries in the Calamianes Islands.

Although our own work there must not be considered in any sense

exhaustive, it was still sufficient to leave no room for doubt as to the

zoological artinities of this hitherto practically unknown grou]). I shall

attempt to show, first, that the Calamianes Islands belong zoologically

with Palawan: second, that they form with Palawan and Balabac an

extension of the liornean group of islands, and therefore can not be

included with the Philii)i)ines proper.

(TLION AND BUSUANGA.

Culion and Busuanga are by far the most important islanrls of the

Calamianes group. They lie so near each other and are so connected

by small islets that they form a practically continuous area, and such

differences as exist between their l)irds are ])urely the result of their

somewhat different ])hysical characteristics.

Culion has little forest. It is moderately hilly, but has no mountains
of any considerable height. Its hills are for the most part covered with

imi)enetrable bamboo thickets. In the center of the island is a marshy
plain of large extent. Bu.suanga, on the other hand, has a good deal

" I'roc. Zool. Soc, April 16, 1889, pp. 220 228.
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of fairly good forest reDiainiiig, and one would naturally expect to meet
with deep-woods birds here which would be found with great difficulty,

if at all, in Culion.

During our stay we obtained representatives of 80 species of birds.

Keference to the accompanying distribution table will show that they

were, with a few unimportant exceptions, all well known Palawan forms.

The exceptions are:

1. Hi/potaenidia striata. 6. Merops hicolor.

•J. HaUmtitr mtermcdiuH. 7. CoUoca'iafrancica.

?,. Elaniia hjnioleiiciis. 8. Cisticola exilis.

i. I'oiiodctus icthitaetiis. 9. Lanius nasvtiis.

5. -S7; »./• Candida.

Merops hicolor is the only strictly Philippine species in the list, and

with this possible exception every one of the nine will eventually be

recorded from Palawan, while the occurrence of such characteristic

Palawan forms as the following leaves no room for doubt as to the

lelationship of the Calamianes birds:

1. (iijmnolaernns marchei. 11. f'riouochilus Johaiiuae.

2. Dryorocci/x harringtoni. 12. Orthotomusruficcps.

3. rrioniturns cyaneiceps. 13. Cittocirivla niyra.

•L Ti(/a ereretti. 14. Chloropsis paJairanensia.

h. Chrfisocolaptes erythrocephalus. 15. Criniger f rater.

6. Mainattis palawanensis. 16. Irena tweeddalii.

7. Chihia palawanen-sis. 17. Artamides siimaireusis.

8. Iluchanga paJawanensia. 18. Zeocephua cyanescens.

9. Aethopyga nheUeyi. 19. Siphia Jemprieri.

10. Ciiniyris aurora.

The present disparity in the number of species known from Palawan
and the Calamianes will doubtless disappear to a large degree as the

birds of the latter islands become better known. It is not to be expected,

however, that their bird fauna will ever be found to equal in richness

that of Palawan, with its lofty mountains and magnificent forests.

BALABAC.

Until within a short time the birds of Balabiic were known to us only

through the very incomi)lete collections made by Steere in 1874, and by

the Steere Expedition in 1887, the small prospect of important dis-

coveries, together with tlie extreme unhealthfulness of the island, hav-

ing kept collectors away from it. More recently, however, Mr. A. H.

Everett, to whom Philippine ornithology owes so much, has made a

collecting trip to the island, the result being to establish the fact of a

very close relationship between the birds of Balabac and Palawan.

Sixty-nine species are at present known from the island. Of these

all but Anthits richnrdi, Limonidromvs inclicKS, Pandion leucocephalus,

Deinicf/retta sacrOj and Tnrtur figrinus have been recorded from Pala-

wan. I saw a specimen of Turtiir tigrinus at the office of the '' inspec-

cion de montes"in Manila which was said to have been obtained in

Palawan, and the remaining four species will doubtless eventually be
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fouud there. The only noteworthy difl'erence as yet brought out

between the avifaniiae of the two ishmds is the apparent absence of

Polypleciron napolconis in Balabac.

(M'JO.

Cujo is known to ns only throuj;h the few birds collected there by

Doctor A. 1>. Meyer, and the live species listed throw no light on the

zoological i)osition of the island. But little forest remains on it audit

seeuis to be very i)oor in binls.

THE ZOOLOGICAl. POSITION OF THE PALAWAN(iROlJP.

In the Palawan <iroup of islands, then, I include Balabac, Palawau,

Culion, Busuanga, and the small islands immediately adjacent to

them.

I have attempted to show that these islands should be classed

together. It would remain to show that taken as a whole their affini-

ties were decidedly with Borneo ratlier than with the Phili])pines

proper had this not already been done in the i)aper by Mr. Everett

previously referred to.

Although our knowledge of Palawau birds has been somewhat
increased since this paper appeared, such additional facts as have

been ascertained have simply strengthened Eveiett's conclusions, and
little remains to add to what he has already said. 1 trust, therefore,

that I shall be excused if I give a brief resume of his argument, with

such small additions and subtractions of my own as seem to me to be

called for,

Mr. Everett arranges the birds of the Palawan group in three tables,

as follows

:

Table I shows the Palawan species which are common to Borneo or

other parts of western Indo-Malaya aud to the Philippines, together

with the species which are of wide general distribution or are migrants

from continental Asia. In other words, it includes the birds which
afford no. evidence of value.

Table II shows the Palawan species which are identical with or

allied to species inhabiting the Philippines, Saughir, Celebes, etc., but
which are not found in Borneo or western Indo-Malaya except as

migrants or stragglers.

Table III shows the Palawan species which are identical with or

allied to species inhabiting Borneo or western Indo-Malaya, but Avhich

are not found in the Philippines except as migrants or stragglers.

The following species of Everett's Table III must be transferred to

his Table I, for the reasons indicated below:

Corvus pusillun, because it is abundant in Mindoro. Alcedo meniii-

tiufi^ abundant in Tawi Tavvi. Ceyx eneri/iltra, abundant in Tawi Tawi
and occurs in Mindoro. Hulci/on pileata. recorded liom Tawi Tawi and
Basilau. CuciiIks sonnerati, shot by myself in Romblon. Chaleococci/x

xdiithorhi/iichiis. recorded from Mindoro and Cebu. Centropus javensu,
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common throughout the Philippines. Spizaetus Umnaefufi, recorded
from Mindoro, Luzon, Marinduque, and Panay. Baza Ieuco2)ais,

recorded from Samar and Koiiiblon. Treron nipalcnsis, common in

Mindoro.

Adding- these ten species, together with thirty others which have
been added to the avifauna of the Palawan group since Mr. Everett's

pa])er was published. Table I will stand as follows:

1. M((j((podius cumhuji.

2. E.rcalfactoriu Ihieato.

8. GaUiis (juUks.

4. Treron nipalensin.

5. Osmotreron vcriuin.f.

6. I'tilopus han{/iieyeiisi>i.

7. Carpophafja aeiiea.

8. M!)risticiror(i hlcolor.

9. Chalcophaps indica.

10. Caloenat nicubarUu.

11. Hjipotaenidia striaia.

12. RalJiiia fasciata.

13. Amauroniis phoenicura.

14. Hi/drochelidon hybrida.

15. Sterna berffii.

16. Sterna sinensis.

17. Sterna melanaiichen.

18. A nous stolid us.

19. Charadrins fiilvus.

20. Sqnatarola helretica.

21. AegiaVitis (jeoffroyi.

22. Aegialitis diibia.

23. Aegialitis peroni.

24. Aegialitis can liana.

2.5. Aegialitis vereda.

26. Aegialitis motigolica.

27. Esaciis niagnirostris.

28. Strejjsilas interpres.

29. Oallinago megala.

30. Tringa subminuta.

31. Tringa rnjicollis.

32. Tringoides hgpolerns.

33. Totanits calidris.

34. Totanns glareola.

35. Totanns brevipes.

36. Terelia cinerea.

37. Limicola plutyrhyncha.

i^. Nnmenius Uiieutiis.

39. Numenins rariegatns.

40. Numenius pliaeopus.

41. Glareola orientalis.

42. . / >"rff « jj « rj; « re«

.

43. Ardea siimatrana.

44. Herodias intermedia.

45. Deniiegretta sacra.

46. Bnbnlcus coromandus.

47. />

»

tor ides Ja ra n ica.

48. Butorides ami(ren.sis.

49. Ardetia cinnamoniea.

50. (rorsachiiis melanolophns.

51. Fregata minor.

52. Circus spilonolus.

53. Astur tririrgatus.

54. Accipiter gularis.

55. Spizaetus limnaetus.

56. Butastur indicua.

57. Huliaetus leucogaster.

.58. Haliastur intermedius.

59. Pernis ptilonorhynchus.

60. Elanus hypoleucus.

61. Falco communis.

62. Falco sever us.

63. Pandion haliaetus.

64. Pandion leucoccphalus.

65. Polioaetus icthyaetus.

66. .Stru' Candida.

67. Eurystomus orientalis.

68. Halcyon coromandus.

69. Alcedo ispida.

70. Alcedo meninting.

71. Ceyx etierythra.

72. Halcyon coromandus.

73. Halcyon chloris.

74. Halcyon pileatus.

75. Chaetura giganlea.

76. Collocalia lowi.

77. Collocalia fuciphaga.

78. Collocalia francica.

79 Coccystes coromandus.

80. Hierococcyx sparerioides.

81. Cuculus canorus.

82. Cuculus intermedius.

83. Cuculus sonnerati.

84. Cacomantis merulinus.

85. Chalcococcyx xanthorhyuchus.

86. Centropus sinensis.

87 . Cen <»'ojj ms _/<«•« « i c<ts.

88. Corvus jiusillus.

89. Sturnia riolacea.

90. Munia oryzivora.

91. Motacilla ocularis.

92. Motacilla melanope.

93. Motacilla flava.

94. Limonidronius iiidirns.
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95. Anihita macitlatiis. 106. Cisticola exilxK.

!»<!. Anfhiis rufiiliis. 107. Mouiicoht solitaria.

!I7. Anthits cerrhnts. 108. I'ericrocolufi chii'reKH.

SIX. Antlnin fiKsiavi. 109. Luhtge ternt.

99. Aiithua rivltardi. 110. HeiuicheHdon sibirira.

100. Lanius nasidns. 111. HewicheUiloii ffrrufiinca.

101. Ariatniis leiuogaxtci: 112. Hiiputhjjiiiis azurea.

102. PhijUoscopus horeaUs. 113. Ciilicicapa ceylonensls.

103. riujUoiicopus x<m1ho(lr}ias. 114. Hlriindo (jnUnralh.

104. Acrocephahis ovientnViH. 115. Hirundo javanico.

105. Cisticola cislicola.

Here, tlieii, are 115 species wliicli afford us no evidence as to tlie rela-

tionsbip between tlie groups of islands in question. Moreover, I am
inclined to remove several s])ecies from Mr. Everett's Table III, and

make for tliem a se])arate table. It does not seem to me tliat the evi-

dence furnished by such species as (Htiocinelanigrn^ Ptilocichlafalcaia,

ami lole siriaticeps is by any means unequivocal. Cittocincla nigrah-ASi

a close ally in C. cchncnsu. Orthoiomus has representatives in the

majority of the islands of the Pliilippine group. Jole has numerous

Philii)piiie si)ecies. ChloropHh pidawanensis has an ally in C. Jiai'i-

pennis oii^ebn ami Mindanao, /r^'wahas species in Basilan, Mindanao,

Leyte, Samar, and Luzon.

I shall of course admit that in several instances the closest allies of

the species in (juestion are Bornean, and Orthotomus ruficeps is a Bor-

nean species, but so long as there is not more difference between them

and their nearest riiilippine allies than exists between the Philii)pine

species inter se, I fail to see that any very satisfactory conclusions can

be drawn from them. I propose, therefore, to assign them to Table IV,

which inclndes those Palawan species with allies not only in Borneo or

western Indo-Malaya, but in the Philippines as well, and which hence

furnish us with evidence of doubtful value.

1. Arachiioiliera dihifior. (j. Clihiopnis jxilawauciisi)^

2. Hyloierpe whiiehcadi. 7. lole striatlcrjis.

3. Orthotovius riificeps. 8. Treiia lireedddlii.

4. Ciliocincla nigra. 9. Chibia palaivanensis.

5. /'tilociehla /nJcofa.

Table II (Everett's Table II with additions) shows the Palawan
si>ecies, which are identical with, or allied to, species inhabiting the

Philippines, Sanghir, Celebes, etc., but which are not found in Borneo
or western Indo-Malaya, except as migrants or stragglers. Species

])eculiar to the Palawan group are distinguished by the prefix of an *.

1. Tiirnix fascinfa. 10. Cnjrrimiiltju.'i manilleiisis.

2. I'tilopus Icclavcheri. 11. Collocalia troglodytes.

3. Macropygia tcniiirostris. 12. Collovalia whiteheadi.

4. Turtur duasumieri. 13. Eudynamis mindanensis.

5. Spizaetus 2)hili])pi)ie>isiN. 14. Cacaliia hacmafiiropygia.

6. Baza leucopais. 15. Tntiygnathus liicoieusia.

7. Scops ereretli. *i6. Priovifiirus cyaiieiccps.

8. I'eUirgopsis gouldi. *17. ChrysocoUiptcs crythroccphalns.

y. Merops bicolor. *18. Thriporax hargilti.
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19. Calornis panaiiensls. 28. Lauius lucionensis.

20. Oriolus chinensis. 29. RMpidura nirjritornuis.

21. Munia jagori. *30. Zeoccphits cyanescens.

22. Croloncha evcretli. 31. Calivicapa helianthea.

23. Adhopijga shelh'yi. *32. Siphia lemprieri.

24. Ciiini/ris sperata. 33. Pi<<a erylhrogaslra.

25. Cinnyris aurora. *34. Pitta prophu/na.

26. Dicaeum pyymaeum. 3.5. Pt</a atricapilla.

"27. Fnrus amabilis.

There remain only the birds of Table III, which shows the Palawan
species identical with, or allied to, species inhabiting- Borneo or western

Indo-Malaya, bnt not found in the Philippines, except as migrants or

stragglers. Species peculiar to the Palawan group are distinguished

by the prefix of an *.

^1. I'olyplectron napohonis. 19. DendropMla frontalis.

2. Tiirtur tiyriniis. 20. Chalcostefha insiynis.

3. Sjnlornis davisoni. 21. Anthotlireptes malaccensis.

4. Ninox scutulata. *22. Prionochilus johaunae.

*5. Syrnium w'hiteheadi. 23. Turdirius rufifrons.

6. Batrachostomusjavensis. *24. Mixornis woodi.

7. Batrachostomus affniis. *25. Anuro2}sis ciuereiceps.

*8. Gymnolaemus marchei. *26. Aegithina viridis.

9. Caprimulgiis macrurus. 27. Micropus melauocephalus.

10. CaprimuJgus jotala. *28. Criniger frater.

11. Suruiculus luguhrif. *29. Criniger palawanensis.

12. Eudyuamishonorata, *30. Pycnonotus einereifrona.

*13. Dryococcyx harringioni. 31. Artamides smnatrcnsis.

*14. T(</a everetti. 32. Pericrucotuti igueus

*15. Hemilophus pulveruUutus *33. CryptoJopJia sanUiopygia.

*16. Mainai us palawanensis. *34. Sipliiahanyumas.

*17. Buchanga palawanensis. *35. Siphia erithaeua.

18. Oriolus xanfhonotus.

Wehave then a total of 194 species of birds known from the group.

Of these 124 do not yield any satisfactory evidence. Of the remaining

seventy 35 are related to Bornean and 35 to Philippine species. This

at first sight might not seem very conclusive, but if we examine the

species of Table III we shall note that of the 35 genera included 15

are without known representatives in the Philippines. Weshall note

further that the two genera peculiar to the group, Gynmolaemus and
Dryococcyx, are allied to genera belonging to the tyi^ical Indo-Malayan

subarea. Last of all we shall note that the percentage of peculiar

species is much higher among the Bornean than among the Philippine

species, there being 18 of the former against 7 of the latter,

Everett's final conclusion is as follows: "Not only has a larger

proportion of the existing bird population entered the group from

the Bornean side than has invaded it from the Philippines, but the

western element represents the fundamental ornis, since it exhibits a

markedly higher degree of differentiation, which is certainly indicative

of its greater antiquity and longer isolation.''

This conclusion seems to me to be wholly justified by the facts,
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especially when one remembers the negative as well as the positive evi

dence, and notes the entire absence in the Palawan gronp of snch char-

acteristic Philippine greneraasPm^/o/rjVZf.s, Loriculus, lyngipicus, Sarcojys,

])icn(n(s, ^fqialuym, CoiJfiycliufi, and Bhinomyias.

It IS interestinji" to note that the evidciu-e furnislicd by the mara-

nials proves even more conclusively than that afforded by the birds the

close relationship of the islands of the Palawan gronp both with each

other and with I>orneo. Excluding- bats, .") of the IS genera remaining

have no Philippine representatives, while of the 22 species but 5 occur

in the Philippines. Of these o only Paradoxurus phiiipjyhiensifi can be

rcLiarded as a distincrivcly Philippine species, and accin-ding to Mr.

Everett even this occurs in Borneo.

CAGAYANSrHJ.

Cagayan Sulu is known to us only through the paper of Doctor Guil-

lemard on the birds collected there during the voyage of the yacht

Marchesa. Guillemard obtained 15 species of birds, the only novelty

being Mironiis (-(((jayanensis. The evidence, so far as it goes, indicates

that the island is to be considered Bornean.

Too little is at present known of its avifauna, however, to make it

safe to pjiss a tinal judgment. Bourns and I had planned to work it

thoroughly. Unfortunately for us a boat load of Cagayan Sulu natives

were captured by a Spanish gunboat while engaged in piratical opera-

tions on the coast of Tawi Tawi. They were brought to Sulu, where

we were at the time, aiul were compelled to work in chains on the streets

for some weeks. They were finally allowed to return to their homes,

where they promptly stirred up so much ill feeling as to render the

island, which had hitherto been i)eaceful enough, altogether too danger-

ous for a collecting ground. Wetherefore passed it by.

It is barely connected with Borneo by the hundred-fathom line, and

I have little doubt that sucli evidence as may be obtained in future will

contirm that already at our disposal.

THE PHILIPPIXES PROPER.

Turning now to the Philippines proper, by which term I mean to des-

ignate the remaining islands included in our distribution list, I propose

to first discuss Steere's remaining subdivisions and to then consider

some of the more general problems involved.

Steere's five remaining " subprovinces" are. in myjudgment, very far

from being zoologically ecjuivalent. In some instances the differences

depended on in establishing their boundaries are simply the occurence

of different representative species of the same genera in the areas in

question. In other cases whole genera present in one area are lacking

in another, while in (Jebu, which Steere has not considered worthy of

separate rank, we miss entire families which are represented in the

islands with which he has united it.
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Where siicb contradictory results are arrived at tlie principle ou
which they are based must be unsound or its application faulty.

I propose to take up the various known islands singly where their

bird faunae show marked difCerenees, in groups where the faunae of sev-

eral islands are practically identical, and to discuss the relationships

involved, without however attempting to divide the islands into a num-
ber of zoologically equivalent groups. I shall preface my remarks in

each case with a few brief notes on the physical characteristics of the

various islands, so far as they are known to me personally.

For determining the relationships of the islands inter se I shall

depend chietly on the distribution of those species which are peculiar

to the Philippines, or to the Philippine and Palawan groups, not forget-

ting to note the absence, of genera or families where such absence

occurs.

]\Iy evidence is necessarily of two kinds

—

positive, based on the

known occurrence of the forms in question, and negative, based on

the apparent absence of the same. Manifestly the positive evidence

is of a more satislactory character than the negative, for it may be

urged that failure to discover a given form in a given place is by no

means a proof of its nonexistence there. This may or may not be true.

Failure to discover Halcyon winehclli in an island would not serve to

convince me that it was lacking. The single specimen obtained by
Bourns in Samar in 1888 has never been duplicated. Ou the other

hand, I would undertake to determine, and that in a verj^ short time,

whether a given island contained an Orthotomu.s, a PeneJopides, or a

Chrfjsocolajites.

My negative evidence, then, is based on the apparent nonoccurrence

of species and genera which, after our long experience in the Philip

jiiues, I consider it improbable that we should have overlooked.

Species peculiar or nearly peculiar to the group I shall for conve

u\ence de?>ig\\iite FhiUp^nne species. In the distributicm list they will

be found italicised.

The total number of species recorded from the islands is 526. Of
these 323 are apparently contined quite strictly to the group.

THE CENTRALrHILIPPINE8.

This "subprovince," as defined by Steere, embraces the islands

Panay, Negros, Guimaras, Cebu, Bohol, and Masbate. It can, I think,

be readily shown that while Panay, Guimaras, Negros, and Masbate
are so closely related as to be properly classed together, Cebu ought
not to be included with them. While the evidence in the case of Bohol

is far less complete than in that of Cebu, what there is of it seems to

me to indicate rather a relationship with Leyte and Mindanao than

with the central islands.

Panay is some 90 miles in greatest length by CO in greatest width.

In most parts of the island the last traces of forest have disappeared.
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Good collecting ground may still be found iu tlie mountains in the

northwestern portion of the island.

Negros lies southeast of Panay, from which it is separated by a shal-

low channel, ap[)arently nowhere more than 20 fathoms in depth, and

but 4 miles wide at its narrowest point. The greatest length of Negros

is 145 miles, its greatest width al)out 45. It offers excellent (*ollecting

ground, as its central chain of mountains, which runs practically the

whole length of the island, is abundantly clothed with forest, and may
be reached in a hundred places. The highest peak of the chain, Malas-

pina or Canloou, attains a height of 8,192 feet.

Numerous collectors have worked in the lowlands of Xegros, and three

members of the Steere expedition made a short trip into the highlands,

but Whitehead is the only collector who has ever carried on systematic

work in the island at any considerable elevation.

Guimaras is to all intents and purposes a i)art of Panay, from which

it is separated by a narrow and shallow passage. Its forest is being

rapidly cleared away. Wefound collecting nuich better in 1888 than

in 1890.

Masbate is an island of irregular outline, its greatest length being

some 70 miles. In its interior lie extensive grassy plains. Fairly large

tracts of forest may still be found within a short distance of Palanoc,

the capital and chief port of the island. Masbate lies some 25 miles

northeast of Panay, the deepest water indicated in the intervening

channel being 31 fathoms. So far as I am aware, the only work done

on the birds of Masbate has been that of the Menage and Steere

expeditions.

Panay was the scene of Sonnerat's work, and has since been visited

by numerous collectors; but owing to the scarcity of forest and the

difficulty of reaching it the birds of this island are much less well

known than are those of ISTegros. Wewere exceedingly anxious to find

good collecting ground in Panay, and after wasting much time in fruit-

less search finally reached fairly well wooded country at Calantas, near

Batan, in the northern part of the island. The locality proved to be
very unhealthy, however, and we were forced to establish our head-

quarters 10 miles from the forest, so that our work was carried on under
difficulties.

Wesaw high and apparently well wooded mountains farther to the

west.

One hundred and eighteen species of birds are recorded from Panay,

90 from Guimaras, 98 from Masbate, and 171 from JSTegros. Eliminating

the wide-ranging species, which are useless for our purpose, and con-

fining ourselves to the Philippine forms, we find Panay has 55, Guima-
ras 48, ]\[asbate 50, and Xegros 80.

Wemust take Negros as our standard, since it is best known, and
upon referring to the distribution list we shall find that almost without

exception those species which have been found iu Panay, Guimaras,
and Masbate, have been found iu Negros also.
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Individuality is given to the avifauna of these four islands by the

occurrence of the following vspecies, the known distribution of which is

indicated in the table

:

Species characteristic of the Central Philippines.

Names of species.
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was discovered by Bourns aud myself in Negros after our work in

Panay was (M)ncluded. Halcyon moHcleyi and Oriohis nif/rostriatus are

rare birds, while the renuiiiiinj;- three species are known only from

Whitehead's si)eciniens, and at least two of them are highland forms.

Taking into consideration that the highlands of Panay have never

been visited by a collector, and remembering that there are 171 species

of birds known from Negros, against but 118 from Panay, it is small

wonder that these 7 comparatively rare species should be recorded

from ]S^egros, but uot from Panay. 1 venture to prophesy that almost

every cue of these apparent differences will disappear as Panay becomes

better known.

It is interesting to note in this connection that only one of the Panay

species of this list is not recorded from Negros, and this species is a

"frogmouth," known only from the single specimen obtained by Bourns

and myself. Its discovery in Panay was the merest chance, and we

never saw a second specimen.

The same course of reasoning which has been employed in discussing

the differences between Negros and Panay may be applied to the appar-

ent differences between Guimaras on the one hand aud Negros and

Panay on the other.

In the case of Masbate, however, we have some differences of a posi-

tive character. Alcyone nlgrirostris and Bicaeum haematosticium are

here replaced by Alcyone cyanipectm and Bicaeum ruhrivcnier. As
Masbate is but 20 miles from the coast of Luzon, and this gap is i)ai

-

tially bridged by the intervening island of Ticao, it is not to be won-

dered at tiiat some Luzon forms should have straggled in.

Seemingly the most important difference between Masbate and i^egros

is the occurrence in the two islands of different species of Cittocincla.

On the whole, however, the relationship between JNIasbate and the

islands with which I have joined it is vastly stronger than between it

and Luzon.

From these facts it seems to me evident that Negros, Panay, Gui-

maras, and Masbate should be grouped together, and probable that they

have in the past been actually connected.

They are separated from the eastern and southern islands on account

of the following differences: First, the occurrence of twenty-two pecul-

iar species of birds, and ten others which range only to the Tablas-

Komblon-Sibuyan grou}), or to Cebu; second, the absence of such

genera as Fhlor/ocnas, Jlydrocora.v, Ilarjiactes, SurniculHs, liolbop.sittacus,

Blicrostictus, Zosterornu, Macronu.s^ Ptilocichla, Poliolophus, Irena^ Peri-

crocotns, Arachnothera, aud Muscicapula.

Glancing for a moment at the mammals, we note that these islands

have a spotted deer peculiar to them, and a little tiger cat {Felis hen-

fjalensis) which has not been recorded from any other island of the

Philippines ])roper, while they lack the genera Sciurus, Scitiropterus,

GalcopitJiecuii, and Tarsiua, as well as other characteristic mammals of
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tbe northern and eastern islands. In short, the evidence furnished by
tbe mammals is strongly confirmatory of the conclusions already reached

from our examination of the birds.

CEBU.

Cebn extends in a northeast-southwest direction for 120 miles, its

greatest width being slightly more than 20 miles. At its southern

extremity it approaches to within about 4 miles of Negros. As
already indicated, Steere has included it in his " subprovince," the

central Philippines, and a glance at the map certainly would not lead

one to expect a fundamental difference between the avifaunae of Cebu
and Megros. Nevertheless, I shall attempt to show that such a difference

exists.

The first really important ornithological work ever done in Cebu was

that of Mr. A. H. Everett, who made some interesting finds there dur-

ing his famous collecting tour of the Islands.

The Steere expedition visited the island in 1S8S, and Bourns and I

made vigorous efforts to find forest in the high hills back of the town

of Carmen. Wemet with most inditferent success, finding only now
and then a small patch of trees at the summit of some steep incline.

The ground was olten so treacherous that we were obliged to hunt on

all fours, and many of the birds shot were lost, falling' far below us,

where we could not reach them. Two new species, Cittoeincla cebnensis

and Kinox spilorwtus, were obtained, and Chloropsu fldripennis was
seen, but none of Mr. Everett's other new species were met with.

In 1891, while skirting the west coast in a small sugar steamer, we
were so fortunate as to discover what we had been assured did not

exist in the island, namely, a fair-sized j)atch of forest on tolerably

smooth ground. Wewere unable to stop at the time, but returned the

following year and collected for several weeks with good success, not

oidy rediscovering all of Everett's new species, but adding a fine new
]%ahotrerou, an loh, and a Piprisoma to the list ourselves. Wealso

added 37 known species to the Cebu list, bringing the total up to 125.

The following species are seemingly peculiar to the island of Cebu:

Phahotreroji frontalis, Loriculus ehrysonotus, Oriohis assimilis, Diccvum

IMtUiiJior, Gryptolopha flar!igularis^ Cittoeincla cebuensis. lole mo7iticola,

Udoliisoma cebuensis, and Art amides cebnensis.

Apart from the presence of these i>eculiar species, other im^jortant

differences separate Cebu from the central Philippines. The latter

islands have another long-billed Phabotreron (P. maculipectus), another

OrioJus [0. nigrostriatus), another Dicaeum {D. dorsale), another Edolii-

soma {E. panay ens is)
J

and another Artamides {A. panayensis). Wedo
not find any close ally of the large Pole monticola in the central islands,

nor is there any species known which at all resembles the beautiful

Prionochilus quadricoJor of Cebu. These peculiar species furnish us

with important evidence, but it is by no means the only evidence at

our disposal. GMoropsis Jlavipennis affords us another example of a
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genus couspicaous iu tbe central islands by its absence, while Cebu

lacks the genera Chrysocolaptes and Orthotomus, and is without a single

known representative of the Bucerotidae and Timeliidae.

What liavc we to set over against this by way of proof of relation-

ship with the central Philippines? Simply the occurrence of eight

species of birds characteristic, on the whole, of the central group, but

in three instances at least {Aethopi/f/a maf/nifica, Hylotetye uniichelli,

and Fhahotreron n'ujronon) ranging beyond it to the north as well as to

Cebu.

It seenis to nie evident lioni the large number of important forms iu

the central Philippines which do not occur in Cebu, and from those iu

Cebu which are wanting in the central Philippines, that the avifauuae

of the two islands were originally very distinct. The wonder is not

that eight species should have made their way, in one direction or the

other, over 4 miles of sea, but rather that thirty four species should

have failed to cross, or, having crossed, should have failed to establish

themselves.

In this connection it is interesting to note the absence of deer in

Cebu. FeUs hen'galensis i^robably. occurs, as the natives described it to

us. Wesaw a cap made of its fur, and also saw what was apparently

the result of a cross between it and a domestic cat.

The channel which separates Cebu from Negros, although narrow,

is everywhere very deep, the chart showing 110 to 120 fathoms —" no

bottom." I myself found 200 fathoms of water not far from the Negros

coast. 1 believe that this deep channel is indicative of a long-stand-

ing separation between the two islands. It would, it seems to me, be

more reasonable to unite the chain of islands which extends from

Luzon to I>asilan into a single group than to include Cebu with Panay,

Guimaras, Masbate, and Negros.

BOHOL.

The relationship of the birds of Bohol is difipcult to determine, as

the last trace of virgin forest seems to have long since been swept

from the island, and with its disappearance a considerable part of the

record of Bohol's past, as furnished by its birds, has been forever

blotted out.

Of the 54 species of birds known to inhabit the island but 13 are

Philippine species, aiul most of these are wide-ranging forms which

afford us no evidence of value.

The three exceptions to this rule, Loriculus apicalis, Orthotomvs

fro7italis, and Phahotreroti brerirostris, all j)oiut unequivocally to a

relationship between the birds of Bohol and those of the eastern and
southern islands rather than with Cebu or the central Philippines.

This view of the position of Bohol is made the more probable by the

occurrenceof (xaleopithecm, a mammalwhich ranges through the south-

ern and eastern islands from Basilan to Luzon, but is unknown iu the

central group.
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Although the distance from Bohol to Leyte is slightly greater than

that to Cebu, the water between Bohol and Leyte is very shallow, the

deepest sounding being but 22 fathoms, while soundings varying from

91 to 105 fathoms have been made in the channel between Bohol and

Cebu without getting bottom.

If a bit of forest remains on this island it would richlj^ rei)ay a visit.

From the evidence at hand I can only conclude that the island should

be grouped with Leyte rather than with Cebu.

SIQUIJOR.

Siquijor is a small island, with an area of about 90 square miles. It

lies some 12 miles southeast of the southern extremity of IS^egros. Tlnu^e

is a tradition among the natives to the ellect that the island has been

thrown up from beneath the sea within a comparatively short time, and

there is abundant geological evidence that this tradition is founded on

fact. Every stone cracked oi)en by the hammer shows evident signs of

its coral origin. The tops of the highest hills, which rise a thousand

feet above sea level, are strewn with the shells of tlie very same mol-

lusks which to-day live along the shores. The hills themselves are

mere masses of coral rag, to which a few trees cling with difficulty, as

the soil washes down into the valleys almost as fast as it is formed.

The fresh-water streams are without tish.

The birds of Siquijor form a somewhat miscellaneous assemblage.

Ten or 12 miles of water may seem a small matter to us here in Amer-

ica, where our change of seasons drives many of our birds from north

to south and back again, but in the Tropics, where birds may be born,

grow old, and die within the limits of a single grove, and never sutler

want of food or shelter, the effect of a barrier of these dimensions is

far iiKU-e noteworthy. In the present instance numerous species of

birds have either utterly failed to cross from the neighboring islands, or

having reached the island have been unable to live and multiply there.

So far as I know the only work ever done on the birds of Siquijor

has been that of Mateo Francisco, Bourns, and myself By diligent

search, carried on for weeks on two different occasions, we were able

to raise the total number of species of birds recorded to 80. But 34 of

these are Philippine species, and, as was perhaps to be anticipated,

nearly all of the 34 are species which range widely throughout the

archipelago.

Not a single one of the species characteristic of the central islands

was found in Siquijor. Phabofreron brevirostris, Ceyx bonrnsi, HaJcyon

irinchelli, and Hyhterpe phUippinensis have probably come in from

Mindanao, though they might ])ossibly have worked through from Leyte

by way of Bohol.

To me, however, the most interesting feature of the avifauna of this

little island is the occurrence of three well-marl^ed representative species

of birds. These are Dicaewn besti, Loriculus siquijorensis, and lole

siqnijorensis.
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Tlie occnirence of these three peculiar specdes on an ishiiul which

has recently been heaved \\\) from beneath the sea would present un

interesting- problem to nonbelievers in evolution. How did these

species get into Si(|uijor? There are but two possible theories: They

are the niodilied descendants of species that liave straggled into the

island, or a special creative act has recently been necessary, in order

to populate Siquijor with birds.

It is interesting to note that no Megapodiidae., Turnicidae, Buceroti-

dae, Ccqntonidae, l*icid<(e, Dicruridae, Sittidac, Pfiriddc, or TimelUdae

are known from the island, although each of these families is repre-

sented in the islands innnediately adjacent.

TABLAS, ROMBLON,AND SIBUYAN.

So far as I am aware, the only collections of birds ever obtained from

these islands are those made there by m self in 1892. I had hoped

for much from Slbuyan, knowing that it was suriounded by water of

considerable depth, but I fully ex])ected to find old friends in the birds

of Tablas. The results of my work show very conclusively the folly of

attempting to draw a priori conclusions as to the avifaunae of adjacent

islands from their geographical relationship as shown on a chart which

does not give accurately the depth of the water between them. Tablas

is a well-wooded island some 30 nules in length, by 8 to 10 in width.

A range of high hills runs from north to soutii near the east coast.

During my stay in the island I was in such poor health as not once

to be able to set foot in the forest. I was fortunate in having with me
as a hunter, however, Mateo Francisco, a Philippine native, who was
brought to this countiy as a boy by Steere in 1874, returned to the Phil-

il)pines with us in 1887 and shot the greater part of the birds brought

back by Steere in 1888. He remained at his old home in Mindanao
when we left the islands, and we picked him up there in 1891, His

familiarity with the birds and their ways was so great that I could

easily direct his work, sending him for anything I desired, and I felt

great confidence in his statements as to the occurrence or nonoccurrence

of the commoner forms.

Fully expecting to find the birds of Tablas identical with those of

Panay, I was pleasantly surprised when Mateo brought in on the first

day an lole larger than any previously discovered in the Philippines,

and a fine new Chihia. During my stay in the island he brought me
specimens of 71 species of birds, of which 4 were new.

Thirty-six Philipi)ine species were obtained. The following have
probably come in fnmi Panay:

1. I'hahotievon nigrornm. 5. AiilhreptcH chlor'Kjuister.

2. Frionittiriis (lisciirus. 6. Hylotcrpe winchclH.

3. Loricuhts reijiiJus. 7. Pycnovotiis (/oiavier.

4. Aethopiffia maynifiva. 8. ruta africapilla.

Cei/x hournsi and Halcyon ivincJielli may liavc followed the same route.

The former was obtained in Neiiios 1)\- )is. and while the latter has

\
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Dever been secured in the central islands I do not consider its occur-

rence there improbable. The tiuding of such very common species as

Pi/citOJwtKs (joiarier and Pitt<t atricapiUa is worthy of note merely

beciause we failed to obtain either in Eouiblon and Sibuyan.

The occurrence of Chibia menagei in Tablas is an ornithological

puzzle. The ouly other species of the genus known from the Philip-

piues, Chibia bornecnsis, has straggled into the extreme southwesteru

islands from Borneo. The only exi^lanation I can suggest for the

occurrence of this well-ditferentiated forin in Tablas is that it is derived

from wind-driven stragglers of the Palawan si)ecies {C. pal(ticanensis),

from the northern islands of the Palawan group. The numerous islets

and shoals intervening would afford occasional stopping places, and
are, perhaps, indicative of a former closer connection between these

islands, though why Chihia should have reached Tablas and be absent

in Mindoro and Panay, if it came by this route, I can not see.

A second oddity is Rhijndura sanli, which has a close ally in h'hijn-

dura cj/<(nicei)s of Luzon.

lo'le cinereiceps \s strikingly different from lole philip^nnensin, the cen-

tral Philippine form. It most nearly resembles lole monticola of Cebu.
Some intermediate form between the two may yet be discovered in the

highlands of the central islands.

The occurrence of these three species, as well as that of IHcaeum
intermedium in the place of i). dors((Je, presents an obstacle to group-

ing- this island with the central Philippines, which is greatly aug-

mented by the negative characteristics of its bird fauna.

Of the 29 species previously listed as especially characteristic of the

central islands, but four were found in Tablas; and I ought to state

here that in the large series of Loriculus regtdns obtained in Tablas,

liomblon, and Sibuyan not a single male was found with as much
orange on the head as is shown by Panay specimens in good plumage.

Alci/one is almost certainly absent. We searched the banks of the

small streams for it in vain. The Bueerotidae, Capitonidae, and
Pieidae have not a single species, while Dicrurus is replaced by Chibia.

Dicaeum. hacmidostictiim does not occur, and the absence of tailor-

birds [Orthoiomtis) is especially striking. The Timeliidae are without

a representative. Rh/ipidura albiventris is replaced by B. sauli and
Artamides panayensiH by A. mindorensis.

These facts, together with the entire absence of deer, lead me to the

conclusion that Tablas has not been connected with Panay, at least

since the latter island received its present fauna.

Romblon is a small island but 4 or 5 miles from Tablas. At present

it is almost entirely under cultivation. But two small patches of forest

remain on the island. Of the 47 species of birds which I found there,

25 are Philippine. With the exception of Baza leucopaiSj these have
all been found in Tablas also, and B. leucopais, originally discovered

in Palawan and since found in Samar by us, may be looked for almost

anywhere in the Philippines.
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It is not surprising tliat we should not have found such deep-woods

forms as Chibia menac/ei and RMpuhira sauJi \\\ llomblon, as the few

acres of forest reiiiaiiiing- do not aft'ord them a suitabk', habitat. The

presence of ToJc ciiicreicep.s and THcaeum intennedinm will ])('rliaps serve,

however, to indicate the relationship of the now rapidly diminishing

avifauna of the island, Romblon belongs, I believe, with Tablas, and

the two islands must, like Si<juiJor, be given a place by themselves.

Sibuyan is a much more attractive field for the ornithologist than

Eomblon. It is sei)arated from the latter island by a channel some

6 nules Avide and about 100 fathoms deep. In its center the fine peak

of Giting-giting rises to a height of 6,500 feet. To the south of

Giting-giting is a deep canj^on, with the soil and vegetation on its

opposite sides quite distinct. Conifers grow at sea level —a most unusual

sight in the I'hilippines.

Giting-giting was a perpetual temptation to me, and I twice climbed

it to a height of 4,000 feet only to be driven back by the storms which

hardly ceased to rage about the mountain during my stay. It is per-

haps worthy of note that Aelhopyga magnifica and Hyloterpe icrncheJli

were obtained at the highest point reached, while Cei/x bournsi was

abundant at a height of 2,000 feet.

The lowlands of Sibuyan were in many places abundantly clothed

with forest, and the weather there was comi)aratively favorable for

collecting during my stay, so that a good collection of the lowland bis ds

was secured in a short time. Of the 05 species obtained, 30 were Phil-

ippine forms.

IsTot one of the four new species discovered in Tablas and liomblou

was found in Sibuyan. Iyn(iipie\is menagei and Dicaeiim sibuyanicnm

were the only novelties obtained, although the discovery of Cyanomyias

coelestis, hitlierto known only from Basilan, Mindanao, and Dinagat,

was quite as interesting to me as would have been the finding of a new
species. C. coeJcsfis is comparatively common on the island. Three

specimens Avere secured and others seen.

Of the remaining species, Fhabotreron nigrorum, Alcyone cyanipectus,

Prionitiinis cliscurus, Loricithis reguliis, Aeilwpyga niagnijica, Antho-

tlireptes chJongn.ster, and Hyloterpe wincheUi are the only ones of interest.

All of these are central Philippine forms, and have perhaps found their

way into Sibuyan along the route indicated by the line of shoals which

connects Sibuyan with Masbate. I can not bt^lieve that there has been

actual connection here, however, for we are once more confronted with

the absence of whole families like the Bucerotidae, GapitonUlae, Dicru-

ridae, and Timeliidac. 'So Paridae, Cethiidae, or Pycnonotid/ie were

obtained, although the ground collected over was well suited to them,

liepresentatives of the two former families may have been overlooked.

however.

These facts, as well as the absence of deer, lead me to doubt the exist-

ence of any connection between Sibuyan and the islands to the south

and east since the latter obtained their present characteristic fauna.
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and tlie absence of the forms peculiar to Tablas and Romblon render

it improbable that there has been any recent connection between them

and Si buy an.

1 venture to prophesy that the tirst ornithologist who successfully

attempts to collect at a high altitude on Giting-giting Avill make some
interesting iinds.

MINDORO.

The avifauna of Mindoro has not as yet received the attention which

it deserves. The island is of good size, measuring 90 miles in greatest

length by 50 in greatest width. Its interior is abundantly clothed with

the densest of tropical forests. In the nortli center rises the magnificent

Mount Halcon, the height of Avhich, as obtained by triangulation, is 8,865

feet. A fine chain of mountains stretches away from Ilalcon to the

south. Open grassy plains of large extent are to be found in the south-

ern and western portions of the island, and there is excellent collecting

ground for aquatic birds about Lake Naujan.

Unfortunately there are numerous drawbacks to offset these attrac-

tions. The climate is intolerably bad, rain falling in torrents much of

the time during nine mouthy of the twelve, and not infrequently during

the other three. The coasts of the island, especially the western and
southern, are populated by organized bands of thieves and cutthroats

{" tulisanes'-), who use INlindoro as a base of operations, and make pirat-

ical expeditions against the peaceable natives and Spanish i)lanters on

the neighboring islands. Several most fiendish deeds were perpetrated

by these brutes daring our stay in the island.

The interior of Mindoro is sparingly peopled by a race of almost

naked savages, the "Mangyans,'' or '•Manguyaues," who were repre-

sented to us as head hunters, cannibals, and what not, but proved to be

harndess as children so long as they were decently treated.

One may scare the "• tulisanes " without mnch exertion, for they are

most desperate cowards, and verj- superstitious at that; he may easily

make friends with the savages, but there is one dangerous enemy in

Mindoro from which there is no escape —the pestiferous fevers bred by
the decaying vegetation in the dense lowland forests —and the man who
collects there can make nj) his mind beforehand to be ill. Mindoro has

been not inaptlj' dubbed by the natives '' the white man's grave."

During the comparatively short stay of the Steere expedition in Min-

doro in 1888, most of our time was given to hunting the " timarau"

{Bnhdlus miiulorensis, Heiide), and comparatively little work was done

on the birds, yet several interesting new species were discovered. Not
long after our departure Schmacker made a collection of birds in the

vicinity of ]Mount Halcon, but most of his discoveries had been antici-

pated by the Steere expedition.

When Bourns and I returned to the island in 1891 we found that the

well-known German collector. Doctor Platen, aided by his wife and a

force of native hunters, had been in the island for more than a vear
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and had shipped extensive collections home. Knowing the thorough-

ness with which Platen's work is usually done, it did not seem to us

worth while, under the circumstances, to give much time to the birds,

and during that and our subsequent visit to the island we devoted

ourselves chietly to collecting mammals, reptiles, and land mollusca.

For some unexplained cause lu) account of Platen's collections has

ever appeared, a fact which is greatly to be regretted.

(^)uite recently Everett undertook au expedition to the island, which

he was unfortunately c()m])elled to al)andon before it was fairly begun.

Finally, Whitehead has attempted to work the highlands of Mindoro.

Unfortunately he chose the worst possible mouths for visiting an island

which has a sufficiently abominable climate at best, and in comparison

with Avhat he has accomplished in several other localities his results

are disappointing.

As a result of all this collecting but 134 species are known from this

large, well watered, and magnihcently wooded island, and it is certainly

true that much remains to be done in Mindoi o.

Sixty-four of the known species are strictly Philippine forms. The

following species are peculiar to the island so far as we at present

know, though they may be discovered in the at present unknown

islands Yliii and Lubaug, or in smaller islands near Mindoro.

1. Carpoha(ja mindorensis. 7. Loriculus mindorensis.

2. riihxjoenas mindorensis. 8. TkriponaJC mindorenais.

3. PcneJopidcs mindorensis. 9. Tardus mindorensis.

4. Cenfropus mindorensis. 10. Geocichla cinerea.

5. Centropus stetrii. 11. lole mindorensis.

6. Frionitnrns mindorensis.

Upon comi)aring the remaining species with the corresponding Luzon

forms, we note that the Mindoro species Phlogoenas i^latenae, Penelo2)kles

Quindorensis, Loriculus mindorensis, Thriponax mindorensis, and Geijx

enerythra are replaced m Luzon by Phlogoenas luzonica, Pcnelopides

mdnillac, Lor ieuliis phil ippeiis is, Tliripoiiax javensis, and Geyx melanura,

respectively.

On the other hand, the following species are common to Luzon and

Mindoro, most of them being confined to these islands and the smaller

ones immediately adjacent:

1. I'liabolrcron leucolis. 10. Dicaeum xanthop!i<iiinn

.

2. ('(irpoplta'ja carola. 11. I'rionochilns inexpeciatiifi.

3. Porplnjrio pulreruJentns. 12. Zosterops aureiJoris.

4. Al<yo)ie ciianipectus. 13. Brachijpterux poJiofiyna,

5. Ji/ngipicKs validirosfris. 14. HijloUrpe alhiviutris.

6. Divrnrns halicassius. 15. Lanins vartdirostris.

7. Chlornra hriinneirentris. 16. Lalaije melanolenca.

8. Aelhopti<ia Jiavipcctus. 17. StoparoJa nigrimentalis.

9. Dicueum retrocinctum.

Turning now to the negative differences between the two islands. I

propose to conhue myself to cases in regard to which there can be no

doubt, omitting mention of a number of genera which have not been
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found iu Mindoro, aud which I believe will not be found there, though
they may have been thus far overlooked.

Hydrocorax does not occur mMindoro, although the island is seem-

in gh^ remarkably well adapted to it. So of Harpactes^ and of the three

peculiar Luzon cookoos, Centropus uniritfns, Dasi/lophvs su2)erciUost(,s,

and Lepidofp-animtis cnmingL Bolbopslttacns is lacking and so are

Cliry.socohiptes and Microst Ictus. There seems to be no OrioiuH of the

0. steerii type. No Anthothreptes has as yet been found, though I spent

a number of days collecting in cocoannt groves. Tailor birds [Ortho-

tomus) are certainly absent, and Cittocinda is probably so. Irena is

certainly, and Zosterornis probably, lacking.

The facts above enumerated, as well as the absence of the character-

istic Luzon nuimmals in Mindoro, and that of Buhalu.s mindorenfiis in

Luzon, have forced me to the conclusion that the faunae of the two
islands were originally fundamentally distinct.

It certainly re(iuires no stretch of the imagination to suppose that

the Lnzon birds found in Mindoro may have crossed at Puerto Gallera

by way of Isla A erde.

LUZON, MARIIS^DUQUE, AND CATANDUANES.

The avifauna of Luzon is better known than that of any other island

of the Philippine group. Nearly every ornithologi(^al collector who has
visited the archipelago has been forced to go there whether he \vould

or not, and most of the collectors who have visited Manila have
improved the oi)portunity to do more or less work, although their

operations have been for the most part confined to the immediate

vicinity of that city.

Luzon is the largest of the Phili[)pine Islands, aud witli its extensive

fresh-water lake, great rivers, and lofty forest-clad mountains it offers

splendid collecting ground.

My personal familiarity with the island is slight. During our first

visit to the Archipelago neither Bourns nor I fired a gun there. At the

beginning of our second visit we went to the Laguna de Bay for three

weeks, to ''break in," but were unfortunate in the locality we selected,

wliicli was too far from the forest, and were hindered by torrents of

rain which fell almost wiiiout interruption during our stay.

My last trip in tlie islands was to have been to North Luzon and the

Batanes and Babuyanes groups. To myeverlasting regret, an attack

of typhoid fever made it necessary for me to abandon this long-cherished

plan and leave the Phili])i)ines once for all.

In sjrlte of bad collecting ground and worse weather, the results of

our tliree weeks' work in Luzon were such as to convince us that uuich

remained to be done there, aud it was with genuine satisfaction that

we learned of the intended visit to the island of Mr. John AVhitehcad,

so V, ell known from his remarkable work on Mount Kina Balu, in

Bornect.
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The splendid results of Whitehead's work in Luzon have been made
known to the readers of the llm through the interesting papers of IMr.

W. 1{. Ogilvie Grant.

Whiteliead not only collected in various parts of the island remote

from the capital, but pushed into the highlands, reaching ground where

no collector had ever set foot before. Just what it means to get to the

places wliieh he reached, and to stay there and collect after getting

there, no one can realize who has not had experience with Spanish

ofricialdom and the Philippine native, his country, and its climate.

Of the -8() species of birds recorded from Luzon, no less than 136 are

Philippine species. The following seem to be peculiar to this island

and tlio smaller ones immediately adjacent to it:

1. Turuix oceUata.

2. riidhotreron leiicotis.

3. J'lilopns niarchei.

4. J'hiogoeiias Inzoiitca.

5. Scojjs vicijalotiis.

6. Scops lonfficornis.

7. Scops tfhiieheodi.

8. Jlatraehosfonnis microrhynohus

9. IlaJcyon limJsayi.

10. PcneJopides manillae.

11. Ceniropus uuiritfus.

12. DasyJoplms siiperciliosus.

13. Lepidofjraminns citmingi.

14. 7ViOH/7»r»s Jiicoiisnsis.

15. rrioiiitiiriis vioiifaniis.

16. ]lolhopKil1<(cus Junulains.

17.. J.oriciiJns phUijJjiensis.

18. Chrysocohtptes hacmatrihon.

19. MicrontictiiHfiinebris.

20. Oriolns nJhiloris.

21. Oriolns isahellae.

22. Loxia hizoiiieusis.

23. Pyrrliula leiuoyenys.

24. Mirafra iihiUpp'mensis.

25. L'liohdofvis mysiacalis.

26. Dcnclrophila mesoleuca.

27. Endripanis J(jl'eryi.

28. Chniyris Jiagvans.

29. Cinnyris whiiehcadi.

30. Cinnyris exccUims.

31. Dicaenm ohscnrum.

32. Zosterops meycni.

33. Zosterops hizonica.

34. Lusciniola seebohmi.

35. Ccttia seebohmi.

36. Chimarrhornis bicolor.

37. Orihotomus derbianus.

38. Orthotomns chloronotus.

39. Cittociiicla liizonivtms.

40. Zosterornis striatus.

41. Zosterornis nhileheadi.

42. Zosterornis dennistonni.

43. I'sendotliarrlinJens cundntus.

44. Trena cyanoyaxtra.

45. Artaviidcs sfriatns.

46. Ehipidura vyaniceps.

47. lihinomyias insiynis.

48. Si2}hia enyanensis.

49. ASipliia herioti.

50. CaJlaeopsperiopthahnica.

51. Pitta kochi.

Wehave, then, T)! s])ecies not known from the Philippines outside of

Luzon, Marinduqne, and Catanduanes. Eleven of the genera repre-

sented are peculiar, and no one can object to Steere's assigning Luzon
and its small neighbors to a place of their own. It should be remem-
bered, however, that of the above enumerated species 33, including all

but 3 of the peculiar genera, were discovered by Whitehead. Just
how nuxny of them are highland forms we are not informed, but cer-

tainly a considerable number. Until the highlands of the remaining
islands have been worked as thoroughly as have those of Luzon, there
is, tberefore, danger of exaggerating the distinctness of the Luzon
avifauna.
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Mariiidaque is an island nearly round in outline, and about 40 miles

in diameter. It lies some 1*0 miles from the coast of Luzon, but the

intervening space is partially bridged by several islets, and the water
is shallow.

The birds of this island are known chiefly through the collections of

the Steere expedition, made in 1888. Our headquarters were at Boac,

and there was no really good collecting ground within reach. We
obtained 74 species of birds, however. Every one of the Philippine

species obtained in JMarinduque is also recorded from Luzon, while the

occurrence of such species as Hydroconuio hydrocorax, Penelopides

maiiiUae, Da.sylophus superciliosHs, Lepidoyrammus cioningij Prioniturus

luconensis, Loriculus philippensis, Chrysocolaptes Jutematribon, Micros-

tictus funehris, and Cittocincla luzoniensis is proof positive that Marin-

duque is to be considered a fragment of Luzon.

Catanduanes is a larger island than ]Maiindu([ue. It lies east of the

southern portion of Luzon, and is dis;tant about (5 miles from that

island. I know notliing of it personally, but my friend, Sor. Jose

Quadras, the well known conchologist, who has gathered land moUusca
on the island, informed me that it was mountainous and abundantly

wooded.

Its birds are known to us <inly through the collections of Whitehead,

the first ornithologist to visit it.

As in the case of Marinduque, all the Philippine species recorded

are also known from Luzon, while the occurrence of the following

characteristic Luzon species makes it safe for us to class it as another

detached fragment of that island:

1. Pliabotreron leucotis. 5. Microstictus fiiiiehris.

2. Dasi/loplnis siijyerciliosus. 6. Cinuyris excellens.

3. Loriculus phiUppensis. 7. Orthotomiis dtrhiatms.

4. Ii/uyipivKS caUdiro^tris. 8. Cittocincla luzoniensis.

FUGA.

• Fuga is one of the Babuyanes islands. It lies some 15 miles off the

north coast of Luzon. Mr. Whitehead made a brief enforced stay there,

being driven off shore while attempting to make Oape Engano.
One of the seven species of birds obtained makes us wish that he

had tarried long enough to make a more complete collection. In Hyp-
sijjetcs fuf/cn.sis we have the only known Philii)pine representative of

this genus. The remaining forms give us no clew as to whether or not

there is a close relationship between the Fuga and Luzon birds. The
collector who is plucky enough to face the strong winds and dangerous

currents which make navigation among the Batanes and Babuyanes
islands so dangerous that the mail steamers make the run but twice a

year, " weather permitting," will make valuable discoveries, provided

he can reach the more important islands of the chain and contrive to

live on them after he gets there.
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SAMAR, LEYTE, AND PANAON.

I'or the purposes of this paper Saiiiur and Leyte may be considered

to form a contiuuons area, for the channel which separates them is very

narrow and is dotted witli numerous islets, so tliat it does not form an

a])preciabh' barrier. The first collec^tions of inii)ortance in Samar were

those made by the Steere expedition. Bourns and I made a second trip

to the ishind upon <mr return to tlie Philippines, and more recently

Whitehead has visited it twice, his first collection having unfortunately

been destroyed.

The first collector to visit Leyte was Everett, who worked at the

southern extremity of the island. Steere made a short collecting trip in

the vicinity of Tacloban in 188S, and Whitehead concluded his Philip-

pine work at the northern end of the island after an ineffectual attempt

to reach Biliran.

Whitehead was unable to reach good collecting ground in the high

lands of either Saniar or Leyte.

One hundred and fifty species are known from Samar, against 119

from Leyte. The only differences worth mentioning that are brought

out by comparing the species known from the two islands are due to

the occurrence in southern Leyte of a few Mindanao species, which

apparently do not range northward into Samar.

The following peculiar species are sufficient to give to the avifauna

of these islands a good deal of individuality:

1. Alcyone fliiminicola. 12. Oriohis smnareusis.

2. Ceyx samarensis. 13. Orthoiomus sumurensis.

3. Hydrocornx semigalealus. 14. Zosieroynis pygmaeus.

4. Penelopides samureiisis. 15. Zosterortm nigrocajntatua.

5. Jiolbopsittacus intermedins. 16. Rhahdorniainornatua.

6. Loricuhis uorcesteri. 17. Ptilocichla minnta.

7. lytigipit 1(8 leytenais. 18. Ircna eUae.

8. Clirysocolajjies rufopunctatus. 19. Perivrocotiis leytensis.

9. Tliriponac pecioralis. 20. MuscicapiiJa .samarensis.

10. iSarcophan()2)s sanun-cnsis. 21. Hypothymis samarensis.

11. Corviis s(i mnreiitiifi. 22. Cyaiioitiyias heJeiiae.

Pauaon is known to us only through the collections of Everett. Of

the 20 species of birds which he obtained, only Chrysocolaptes rufo-

punctatus, Thriponax pectoralis, and Hi/drocorax s("ini<;a lea fits afford

evidence as to the zoological position of the island. Tiiese all point to

a close relationshi]) with Leyte, of which Panaon probably at one time

formed a southern projection.

THE KELATIONSHIP BETWEENLUZON, SAMAR. AND LEYTE.

I have already given a list of 51 species not recorded outside of Luzon
and the small islands immediately adjacent to it. In comparing the

birds of Luzon with those of Samar and Leyte we must add to this list
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the following- species common to Luzon and Mindoro, but not known to

range to the south

:

1. Carpophaga carola. 7. Dicaeum retrocincfinn.

2. Forphi/rio i)iilreru1entus. 8. Dicaeum xanihopi/gium.

3. fj/ngijiicus I'alidirostris. 9. Lanius raHdivofifris.

4. Dicriinis balicassiux. 10. Htjlotcrpe aUnrcniris.

5. CMorura bnonieiveniris. 11. Lalage domiiiica.

6. Jefhopi/ga ttavipecfu.s. 12. J!i(ich!H)teryx jioUogipia.

This gives us the rather imposing total of 63 Luzon forms not found

in Samar as yet, and if we add the 22 Samar species not recorded from

Luzon the total difference between the two regions is great. I wish,

however, to call attention to certain common features in the avifannae

of the two islands. The oul.y families of land birds of which represent-

atives have been found in Luzon, but not in Samar or Leyte, are the

Strigidae, Caprimulgidae^ Fringillidae, Alaiididae, and Faridae. It can

hardly be doubted that, with the possible exception of the FringilUdae,

representatives of all these families will eventually be found in Samar
and Leyte, and in tlu^ case of the FringiUidae we must remember that

the highlands of these islands are yet to be heard from.

Apart from the practical agreement of the fomilies represented, sev-

eral of which are confined in the Philippines to the eastern and southern

islands, we find the following genera ranging from Mindanao to Luzon,

in some cases even from Tawi Tawi to Luzon, but not recorded from

the central Philippines

:

1. Pldogoenas. 10. MicrosiicUis.

2. Microhierax. 11. Eudrepanis.

3. nthecopliaga (probably). 12. Zosterornis.

4. Bubo. 13. Poliolophus.

5. Scops. 14. Irena.

6. Ri/drocorax. 15. Muscicapula.

7. Lijncornis. 16. Fcncrocofus.

8. Earpactes. 17. Surniculiis.

9. BoJbopsittacus.

It would seem, then, that there is a general relationship between

the chain of islands forming the eastern and southern Philippines, and
as a further evidence of the closeness of this relationship it will be

found that at each of the natural barriers in this chain there is more

or less overlapping of species. Harpaetes ardens, Surnic7ihi.9 relntinus,

Prioniturys discuniSy Anthothreptes griseigularis, Dicaeum riihriventer,

Dicaeum luzoniense, Hyloterpe philippinensis, Lalage minor., and Polio-

lophus urostictus are species which illustrate the partial overlapping" of

the avifannae of Samar and Luzon.

Such a large number of genera are known to have different rep-

resentative species in Samar and Luzon as to warrant the supposi-

tion that a considerable amount of ditterence will remain in the avi-

fannae of the two islands when our knowledge of Samar and Leyte

becomes as complete as is our knowledge of Luzon at present,

but when we remember that the apparent differences are due in
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no small degree to the fact that the highlands of the more southern

islands are still quite unknown, it seems probable that further work
will tend to decrease rather than to increase them.

It is perhaps worth while to note in passing that Samar seems to be

the northern limit in the Philippines of the genera Macronus, Ptilo-

cichla, and iiarco^jhanopti. Someof these genera may yet be discovered

in Luzon, but it seems to me improbable that they should have been

overlooked by Whitehead, who spent upward of two years in the island.

One Samar- Ley te form has always puzzled me. Why should Tliri-

ponax javensis give way in Samar and Ley te to so well-marked a species

as Thriponax pectoraUs., and then reappear in Luzon?

THE RELATIONSHIP BETWEENSAMAK, LEYTE, AND iMINDANAO.

With the single exception of Pericrocotus leytenms every one of the

l)eculiar Samar-Leyte species is known to have an ally in Mindanao,

and most of them have very close allies. I believe that Pericrocottis,

which reappears in Sulu, will eventually be found in Mindanao and the

other intervening islands.

A still further indication of the ch)seness of the relationship between

the birds of Samar, Leyte, and Mindanao is found in the following-

species which are common to the three islands, but are lacking in the

central and western islands. Species that range northward to Luzon

or Mindoro are prefaced by an *, those that range westward to Cebu
Bohol, or Si(]uijor by a t:

"1. Phabotreron ametliystina. * 16. Anthothreptes griseigularis.

t2. Phabotreroti hreriroiitris. 17. Dicaeiim cinereigulare.

3. Phlogomas crinigera. 18. Dicaeum everetti.

4. Scops ererctti. 19. Prionochilus oJhacens.

15. Mia-ohierax meridionalis. t*20. Hyloierpe phUippinensis.

6. Pithecophaga jefferyi. 21. Orthototu us frou talis.

* 7. Harpnrtcs aniens. 22. Zosteromis capi talis {J^eyte onlj).

8. Siir7ii(iilu8 vehitinns. 23. Macronus mindancnsis.

9. Cenlropiis melanops. 24. lole everetti.

10. MicrostictiisfiiUfiinosiis. *25. Poliolophits tirostictus.

11. Dicruriis siriatus. 26. Artamides kochil.

12. Eudrepanis pulcherrlma. *27. Lalage minor.

13. Aethopijga bella. 28. Pitta steerii.

14. Arachnothera flammifera. 29. Bhlnomyiasrnjicaiida.

15. Arachnothera philipphnnsis.

The relationship between the "Eastern Philippines" (Samar and

Leyte) and Mindanao is, in myjudgment, closer than that between any

other two areas which Steere has separated. I- am tempted to say that

the resemblances outweigh the differences. Remembering that 4 spe-

cies of Centropus, 4 of Carpophaga, 2 of Cettia, 2 of Ninox, 6 of Cinnyris,

6 of Dicaeum, 4 of Halcyon, 2 of Hierococcyx, 2 of Hyloterpc, 2 of Lyn-

cornis,3 of Orioius, 2 of Orthotomus, 3 of Scops, 3 of Zosterops,'3 of

Zosterornis, 2 oi Mnscicapula, and 3 of Siphia have been found in Luzon

alone, one can not but wonder whether, if there were actual land con-
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nectioii between Luzon and Mindanao, the ditterences between the birds

in the various localities where collections have been made might not be

nearly as great as under existing conditions.

At all events, the practical identity of the families represented in the

eastern chain of islands, the occurrence in it of the genera above enu-

merated, which in the Philippines are nearly or quite confined to it, as

well as the overlapping of species at each of the breaks in it, seem to

me to be indicative of a much closer relationship between the islands

composing it than exists between any of them and other islands of the

Philippine group.

MINDANAOAND BASILAN.

Mindanao is, next to Luzon, the largest island in the Philippines.

It extends 250 miles north and south by 270 east and west. Its rivers,

lakes, forests, and mountains are quite e(iual to those of Luzon, and

afibrd the most tempting collecting grounds remaining in the Philip-

pines. There is, however, a decided drawback to ornithological inves-

tigation in this island in the fanatically hostile Mohammedan tribes

which populate its interior.

Neither the Steere nor the Menage expeditions attempted any seri-

ous ornithological work iiere, our time in each instance being chiefly

given to the collection of coral, while native hunters were sent to the

woods for birds. The best work in Mindanao has been done by Everett.

Platen and his wife were for a long time at Davao, but with a single

exception all their novelties were described by Steere from specimens

obtained by the Steere Expedition before Blasius, into whose hands

Platen's material fell, was ready to publish.

Although 207 species of birds are known from Mindanao, it is cer-

tain that many interesting forms remain undiscovered, especially in the

highlands, which are as yet entirely unknown. Mount Apo is so con-

veniently near Davao that it is to be hoped some adventurous collector

will soon give us some knowledge of the upland avifauna of this great

island.

Basilan is a small island distant about 8 miles from the peninsula in

which Mindanao extends to the southwest. It is connected with this

peninsula by a line of soundings so shallow as to suggest a former

actual laud connection. Basilan is well watered and well wooded. Its

surface is broken, but it has no very high mountains. Hunting is safe

enough near Isabella, the capital, but it is dangerous in the interior on

acconnt of the hostility of the natives.

The flrst collections on the island were made by Steere, who was fol-

lowed by Everett. Later the Steere and Menage expeditious worked

there. The total number of species of birds recorded is 119. One hun-

died and nine of the Mindanao and 80 of the Basilan species are Phil-

ippine, and they afford an interesting study.

Steere has classed Mindanao and Basilan together, making them

constitute a subprovince, the "Southern PhUippines," and their bird

Proc. iS^. M. vol. XX 38
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faunae certainly have much in common. The following species are, so

far as we at ])resent know, peculiar to these two islands and the smaller

ones immediately adjacent to them

:

1. I'hahotreron occipitaVis. 10. Sarcophanops Nl<<rii.

2. Ni)iox spUorephala. 11- Oriohis sfeerii.

3. Batraclioatomiis nepiimiis. 12. Orihotomus e'uierekepit.

4. Ceiix miiiddiicnsis. 13. lole rujif/iilarix.

H. Alctjouc argcntata. 14. IrenamehnwchJanujs.

6. Hjidrocorar miiidanensi^. 15. Edoliisoma miiKhniensifi.

7. J.oricuhis apicaVi8. 16. Miiscicdpiila windaiiensifi.

8. Jy)i(/ipi('iisJ'aJrifaf:ciatus. 17. Hypoihymi^i siiperciliaris.

9. Chrysoco'lapiex hicUhis.

Tlie following' additional species are common to the two islands and

range to the north, but seem to reach their southwestern limit in

Basilan.

1. J'hhxjoevan n-inifjera. 8. Dicaeum ruhriventer.

2. Ilarjxicies ardens. 9. Hyloterpe philippincnsis.

3. Cetitropiis mclanops. 10. Megalnrus ruficcps.

4. Halcyon fiiilaris. 11. Orthotomnsfronialls.

5. IHcrurus siriatus. 12. Zosterornis oapHaJis.

f). Eiidrepavis pulcherrima. 13. Artamidcs kochii.

7. Ararh noihern flammifera.

Chmi/ris juliae, Dicaeum hypoleuciim, Dicaeum mindanense, and Z6?o-

cephus cinnamomens on the other hand, aie common to Mindanao and

Basilan, and range to the westward, but do not get farther north than

Mindanao.

So much for the resemblaiu^es between the two islands. There are,

however, a number of more or less important differences. Eight

species are, so far as we at present know, peculiar to Mindanao. They

are

:

1. linho ijiiDH'yi. 5. rrionoclnlus hicoJor.

2. roiclopiden ajjinis. 6. Panis nehrkortiat'.

3. ('rauorrhiinis lencocephalHS. 7. Orthotomiift r)if/)iccps.

4. BoV>opfiitiaciis mindanensis. 8. PtUocichJa mindaiiensii^.

Some of these apparent diiferences will doubtless disappear as w^
learn more of the birds of Basilan, which are much less well known
than those of Mindanao, but that island also has its peculiar species,

and there is little probability that more than one of them exists in

Mindanao. They are as follows:

1. I'hdholrcron hriinueiceps. 4. PtiJock'hla hasilauica.

2. Penelophhs basilauicits. 5. Dendrobia,s1ss hasHanica.

3. Maeronus strlatieeps.

Wemay admit that such Mindariao forms as Buho gurneyi, Priono-

chilus hicolor and Parus nehrkornw may have been overlooked in Basi-

lan, and that Demlrobiastes hasilanica may have escaped detection in

Mindanao, but it is decidedly improbable that genera like Crauorrhiniis

and Bolbopsittacus should have escaped all the collectors who have

visited Basilan.
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When we note further that Phahotreron hrevirostris is replaced in

Basilan by P. occipitalis^ Phahotreron aniethystina by P. briinneiceps,

Penelopides ajfinis by P. hasilamca^ Macrontis niiii(hnicnsis by M. stri-

aticep.s, and Ptilocichla )>rin(lan('nsis by P. basilanica, as well as that

^4 rachnotheraphilippinensis^ Anthothreptes griscigiilaris, Ghloropsis Jfavi-

pcnnis, lole everetti, and Zosterornis phiteni all apparently reach their

southern limit in Mindanao, it becomes evident that the relationship

between the birds of ^Mindanao and Uasilan does not by any means
aiiioniit to identity.

The lacts may be explained by supposing that Basilan was once a

part of Mindanao, or at all events was more closely connected with

that island than it is at present; that it has been cut off long enough

to allow of the differentiation of its representative species allied to

Mindanao forms, and tliat in the meantime a connection has come

into existence between Leyte and Mindanao snfficiently good to allow

of the entrance of those Samar- Leyte forms which are common in Min-

danao, but wanting in Basilan.

Possible contirmation of such a theory might be found in the ranging

of Zosterornis capitalis into southern Leyte, and that of lole philip-

2)in€iisis into northern Mindanao. Each of tliese forms might be

considered to have recently crossed, the one going north, the other

south. Manifestly, however, the absence of Zosterornis capitalis in

northern Leyte and SaTuar, and that of lole philippinensis in southern

Mindanao admits of other explanation than the mere lack of time to

spread there.

At present the gap between Basilan and Mindanao is slightly smaller

than that between Mindanao and Panaou, which island may be regarded

as a southern prolongation of Leyte. A single sounding "80 fathoms,

no bottom," is shown on the chart about the middle of the passage. In

the absence of any information as to the depth of water between Dinagat

and Leyte, it is ]ierhaps useless to attempt to theorize further as to

possible past laud connections at this point.

DINAGAT, CAMIGUIN, NIPAH, BAZOL, SAKUYOK,AND MALANIPA.

Dinagat is the largest and best known of these islands. Mr. Everett

obtained 39 species of birds there, and no collector has since visited

the locality. The occurrence of Alcyone ar{/entata, Loricidus apicalis,

and esi)ecially that of Sarcophanops steerii marks the island as belong-

ing with Mindanao.

Camiguin is a volcanic island of small size lying a short distance

from the north shore of Mindanao. Nipah, Bazol, and Sakuyok are,

according to Lord Tweeddale, " situated to the north of the shores of

Mindanao, and are only separated from that island by narrow chan-

nels." They are too small to be named in any of my charts. But
13 species of birds were obtained from the three localities by Mr.

Everett, the only collector who has visited them. The siiecies procured

are all common Mindanao forms.
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Tlie occurrence of Cranorrhinus leucocephalus in Oainiguiii serves

to indicate the relationship with Mindanao which might have been

Capec ted.

^Nlahuiipa is a tiny ishuid lying to the east of the southwest extrem-

ity of Mindanao. Half a day's work was done on it by a party from

the •'Challenger." UKdi/namis miiulanensis, Myristicivora bicolor,

Halla.stnr inttrmedius, Tanytjnathus luconensisj Pelargopsis f/ic/antea,

It^umetims 2)haeopi(s, Cinnyris juliae., Heteractitis hreinpes, and Hypothyniis

azurea were the only species obtained, and all of them are known from

Mindanao.

SULU, TAWI TAWI, AND BONGAO..

Sulu and Tawi Tawi lie to the southwest of Basilan, and are con-

nected with that island by a line of shallow soundings hardly any-

where exceeding 100 fathoms. Sulu has long been the home of the

Sultans who have ruled the piratical ^Mohammedan population of

the southern Philippines, and is a veritable hornet's nest. When we
were there with the Steere expedition iu 1887 collecting was absolutely

out of the question, a pitched battle having just been fought between

the Spanish garrison and the natives. In 1891 we managed to collect,

though at serious personal risk.

The native forest in the part of the island near the town of Sulu was

cleared away to a large extent by the slaves of the ''Moros" in the

days before the advent of steam gunboats and Gatling guns, when
piracy was a more profitable vocation than it is at i)resent. In i)lace

of the original forest enormous numbers of fruit trees were planted,

so that most of the wooded district near the town is artificial and does

not afford the best of collecting. There are several well-wooded hills

in the interior of the island, but it was out of the question to attem])t

to reach them at the time of our visit.

Guillemard was the first to make important collections in Sulu,

although a few specimens had previously been obtained there by Bur-

bidge. Platen afterwards visited th^ island, and Bourns and I spent

some six weeks there in 1891. The total number of species recorded

up to date is 108.

Tawi Tawi is almost entirely covered by forest. There are several

piratical settlements on its southern coast, but its northern side is

uninhabited except for a few native huts near the Spanish blockhouse

atTataJin, where reside the governor, captain of the port, postmaster,

etc. (all combined in one man ), also a Spanish lieutenant and thirty

to fifty native soldiers.

Guillemard touched at Tawi Tawi, but did not collect there. The
first collections ever made on the island were those of Bourns and
myself Everett has since visited Sibutu and Bongao, and has sent

his collectors to Tawi Tawi. The total number of species recorded

is 97.

Wetouched at Baugao on our way to Tawi Tawi, but did not collect
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there. Bongao is so small, and is separated from Tawi Tawi by so

luirrow a stretch of water, that it is almost a pity to give it the dignity

of a separate island. Since it has appeared as such, in Sharpe's table

in the Ibis, I shall retain it to avoid confusion.

In this connection I may remark that I have discarded Malamaui

from the list of islands. I doubt if the channel which separates it

from Basilan is 500 yar<ls wide, and I have treated it as a part of that

island.

There is nothing in the results of Everett's work to indicate that

Bongao is anything more zoologically than a ])art of Tawi Tawi, and I

shall so consider it in this paper.

Of the Sulu birds, 53 are Philippine species, of the Tawi Tawi birds,

51.

An analysis of these species will, I think, i)rove that Sulu and Tawi

Tawi should be classed together, and that they can not be added to the

Basilan-Mindauoa group, but must stand by themselves.

The following species are peculiar to the Sulu-Tawi Tawi group, at

most ranging to Sibutu:

1. Antlnacoceros montani. 7. HijJoierpc liomcyeri.

2. TaniKinaihus hurhklgd. 8. Man-on la^ leftlewelU.

.1. LoricuJus honapartel. 9. lolc liaipialdi.

4. IiiixjipicHS ramsayi. 10. Ariamides (juiUemard.}.

5. Aelliopyga arolasi. 11. Edoliixoma evirclU.

6. DicaeiDit assiniilis. 12. Rhiiiomyias ocularis.

In addition to these 12 exceptionally well-marked species common to

the two islands we have Nino.rrcyi and FericrocotHs via rchesae recorded

from Sulu alone, and Phabotreron cimiereiceps, Phlogoenas menaf/ei.

Prionituriis vertiealis, and Oriolufi cinereogenys recorded from Tawi Tawi
alone.

In the case of Priomturus we are in all i^robability dealing with a

real difference, for Frioniturus discunis is certainly abundant enough
in Suln, and just as certainly not obtainable near Tataiin, in Tawi Tawi.

There is a bare possibility that P. verticalis has been overlooked in

Sulu, and P. discKrus in Tawi Tawi, which would give us here two spe-

cies of the genus in each island, but this is improbable.

The other apparent differences Avill, I think, disappear as the birds

of the two islands become better known.

The line of demarcation between Basilan and Sulu is on the whole

quite shar]). A few forms, like Clnnyrisjuliae, range westward through

the chain, but the absence of such genera as Rydrocorax, Fenelojrides^

Harpactes, Chrysocolaptes, Sarcophanops, Dicrurus, Eudrepanis, Aracli-

notliera^ Orthotonus, Zosterornis, FtUocichla, PoUolophns, Trena, Musei-

capula.aud Cyanomyias, together with the occurence of Anthracoceros

and Chibid, indicate a greater degree of distinctness in the avifaunae

of tlie two areas than I had anticipated.
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LAPAC AND SIASSI.

La])a<' and Siassi lie midway between Sulu and Tawi Tawi. Guille-

mard is tlie only collector who has visited them. The only one of the

few species of birds obtained there by him which throws any light on

their zoological position is Ariamides (juUlemardi, but we have no cause

for doubting that in this case the geographical and zoological relation-

ships correspond, and the islands belong to the Sulu-Tawi Tawi group.

SI HUTU.

Much interest attaches to Mr. Everett's recent work in Sibutu, which

had been up to that time held, even by himself, to be a Bornean island.

The opinion advanced by Guillemard, and reiterated by Everett, that

the Sibutu Passage marked the western boundary of the Philippines,

zoologically speaking, has now been shown to be erroneous.

The old ideas were based not so much on the avifauna of Sibutu,

which was almost unknown, as on the supposed conformation of the sea

bottom, the charts indicating ''500 fathoms, no bottom," in the middle

of the Sibutu Passage, as Avell as at a point nearer the Tawi Tawi shore.

Eecent soundings have failed to establish any such depth of water in

the positions indicated, and it has also been shown that Sibutu lies

bareli/ within the hundred fathom line of Borneo.

Thanks to Mr. Everett's eftbrts, the number of birds known from

Sibutu has been raised to .'50, and, although the island is apparently

poor in species, the presence of such forms as Macropygia tenuirostria,

PelargopHiH giganted, EHdynamis mindaneiifiis, Prioniturus verticalis^

Tanygnathus luconensis, Gorvus phUijypinns, Sarcops calvus, Caiornis

pmutyensh^ Oriolus chinetisis, Ginnyris JKgnhtris, Hyloterpe homeyeri,

lolc huyiiahU^ Artamides gi(ilh'in<irdi, ISij)hi(( pliiUppinensiH, and Pitia

eryfhrogastra leaves no room for doubt that Sibutu is zoologically a.'*

well as politically one of the Philippine Islands.

Pifta iiixelleri is the only strictly Bornean form yet obtained there.

The island has two peculiar species, Scopti .sibutensis and Dicaeutu

sihuienHc, but on the whole may probably be held to belong with the

Sulu-Tawi Tawi group.

SUMMARY.

I will now brietiy restate the conclusions thus far reached.

1. The Philippines zoological and the Philippines political are not

identical areas.

2. Cagayan Sulu, Balabac, Palawan, and the Calamiaues islands are

Bornean.

3. The line of demarcation between the Philippine and Bornean

islands ])asses between Sibutu and the coast of Borneo, and thence

northward through the Sulu Sea and Mindoro Strait.

It remains to be determined whether it runs to the east or the west

of the Cujos Islands,
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4. The line between the Pliilippiue and Formosau islands also remains

to be determined.

5. The Philippiues can not be divided into a nnmber of zoologically

equivalent groups, but do naturally fall into groups, some of which are

much less sharply differentiated than others.

A close relationship exists between the degree of difference in the

avifauuae of any two groups and their present and i)ast geographical

relationship, those islands which have been longest and most completely

cut off from their neighbors showing the highest degree of differentia-

tion. In this connection it is needless to remark that the depth of

channels is much more important than their width in estimating the

probable duration of isolation.

C. The Central Philippines, comprising the islands Negros, Panay,
Guimaras, and Masbate, form a well-detined natural group, though in

the case of Masbate there are indications of immigration from Luzon.

7. Cebu can not be regarded as one of the central group. It is sepa-

rated from i*^egros by a very deep though narrow channel, and must be

given a place by itself. It shows a slight admixture of eastern and
southern forms.

8. Siquijor is an island of very recent origin. It has been populated

by stragglers from other islands, and its three peculiar species have
been developed from allied forms under the iuduence of changed
environment.

9. Tablas, Romblon, and ^^ibuyan show no evidence of having been

connected with any of the larger islands. Tablas and Romblon should

probably be classed together.

10. There are abundant evidences of the original distinctness of the

faunae of Luzon and Mindoro, which may be expected to increase as

our knowledge of Mindoro birds increases.

11. Bougao, Tawi Tawi, Lapac, Siassi, and Sulu form another natural

group, to which Sibutu must probably be added. The diflfereuces

between the birds of this group and those of Mindanao and Basilan

are great.

12. Stretching from Basilan to Luzon we have a chain of islands

between which the zoological relationship is very close. This is proven

by the mammals as well as by the birds, such genera as Seiurus, Gal-

eopUhecus^ and Tarsius extending throughout the chain, although not

found in the central and western islands.

13. Basilan probably at one time formed a part of Mindanao. It has

been separated long enough to allow of the development of a number
of representative forms from Mindanao species. A considerable num-
ber of species have a[)[)arently entered Mindanao since Basilan was cut

off', and have hence failed to gain a foothold in the latter island.

11. The relationship between the birds of Mindanao and those of

Samar and Ley te is very close, though possibly less so than that between
those of Mindanao and Basilan.
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15. The widest gap in the chain is that between Saniav and Luzon.

No final conclusions can be reached as to the precise relationship of the

islands in this chain, however, until the highland avilaunae of the

southern islands are better known.

I have not sufficient fanilHarity with the birds of the larger land

masses adjacent to the Philipi)ines to intelligently discuss the relation-

ships of the Philippine birds as a whole, and, leaving this interesting

(luestion to wiser heads than mine, I ])ass to the consideration of some of

the more general problems of distribution ami devel()i)ment raised by

the known distribution of the birds within the limits of the archipelago.

STEERE'S LA\V OF DISTRIBUTION.

While the question of the relationships between the birds of tlie

various islands is not without its interest, other and more important

jiroblems, which can not be so readily disposed of, are presented by the

facts of distribution of the resident birds. So far as J know, Steere

has been the only one to attempt to discuss these more general (pies-

tions on the strength of the data furnished by Philippine species.

In his pajier on '^ The Distribution of Genera and Species of Xon-

migratorj' Land Birds in the Philippines" he makes a somewhat

detailed examination of the birds obtained by the Steere expedition,

as the result of which he arrives at the conclusion that " the genus is

represented by but a single species in a place," He believes that

Philippine species and varieties are geographical or local groups de-

pending on local causes for their existence, and that they show isolation

to be the first and necessary step in the formation of species. It is

evident that when he speaks of isolation he refers to geographical isola-

tion, for in describing tlie species which he holds confirm his law he

says: "In o'J genera, with 15.) species, each genus is represented in

the Philippines by two or more species, each of which exists in a lim-

ited area of its own, sharply separated by sea channels from the

similar areas occupied by the other species of the same genus."

In the paragraph which precedes the one in which he states his law

he says that "there results 115 genera out of 150, and 302 species out

of .'U2, or 29 from every 30 of the genera, and over 30 from every 31

of the species, so distributed in the islands that no two species nearly

enough allied to be put in the same section or subgenus are found

existing in the same island." This statement, as well as the one above

quoted, shows that by "place" he means island.

Steere contined himself to an examination of his own birds and those

collected by Moseley, Bourns, and myself in 1887-88, in the belief that

"these collections, while not com])rising all species known from the

islands, are so nearly complete that any just conclusions drawn from

them nuist be accepted as truth, which further exploration will only

strengthen."

lie divides the genera discussed into five lists, A, B, 0, 1), and E,
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111 List A be iiielndes genera, with 12 species, wliicli are left out of

consideration because some or all of the species are migratory.

In List B he places 75 genera, each of which, he says, was found

represented in the Philippines by a single si)ecies.

List C includes 53 genera, with 153 species, which he holds to be
distributed in strict conformity with his law: i. e.. with but one species

of a genus in an island.

Of List D he says: ''In 17 genera, with 74 species, each genus is

rcjiresented in the islands by several species, two or more of which
may be found iidiabiting the same island; but the species thus found

together witli the same generic name differ greatly in size or coloring

or other structures, and belong to different natural sections or sub-

genera." He adds that "these sections or subgenera themselves may
each be represented in the archipelago by several species: but where
this occurs each species is found isolated and separated from all tlie

other species of the same subgenus, just as are the s])ecies of the genera
given in List C."

Finally, List K includes "5 genera and 10 species, in which 2 species

of the same genus were found existing together in the same islands,

these not differing enough to ap]>ear to warrant placing them in distinct

sections of tlie genus.'"

Adding the genera with but one Philipjiine speeies (List B). those

with several species, no two of which occur in the same area (List C),

and the 17 genera of List I), which he implies should really be further

subdivided, and would then come under his law, he obtains a total of

145 genera out of 150, and 302 species out of 312, distributed in con-

formity with his law.

Tliese conclusions, if true, would be of far-reaching importance, and
I can not close this paper without a reexamination of the facts, first

because the data of which Steere chose to avail himself were very incom-

plete, and, second, because 1 dissent from some of the conclusions which
he drew from the data of which he made use.

In order that the comparison may be the more direct, I shall confine

myself to a consideration of the resident land birds, and shall include

the birds of tlie Palawan group of islands with those of tiie Philippines

proper. I shall also retain in the main Steere's method of grouping
the genera, clianging slightly the order in which the groups are taken up.

Considering first the genera which so far as we at present know
have bnt one species each in the Philip]>ines, we have:

List B.

Acr'ulotheres. Arlamnfi. Culoenai^.

Acrocepluihis. BuchaiHia. CaloDiis.

Jer/ithhia. Ihiitistnr. Cerchiteis.

Jiauda. Cixcatiia. ChaJcophaps.

Jlseoiitix. Cncomantis. Chalcostetha.

Aiilhviicoreros. Call drops. Chimarilioriiis.

Aiiiiropsis. Cdlliope. Chlorura.
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( occyftten.

('oluniha.

(or one.

Co/mijch us.

Cotile.

huayciotopha.

Danylophii^.

J)ai(lrol)iastes.

J>ry<><;0(:ci)x.

Ela mix.

Eiiryntomus.

Uxculfactoria.

daUiin.

aeojwVtu.

(ieryyone.

(1 ymnolaemus.

l/atiostiir.

Italitietux.

List J>—Continued.

Harpades.

HemUopltus.

Hypnipelcs.

Lvpidofjiammtis.

Limonidromas.

Lophotriorchis.

Loxia.

Lunciniola.

Macropleryx.

MainaluH.

Me<ia))odins.

Micropiis.

MiraJ'ra.

Mixoniis.

Monti cola.

Mnsiicapa.

Myristicivora.

Pawner.

I'crnis.

I'liyJleryates.

I'iprisoma.

PoUoactus.

Poliolophus.

Polyptectron.

I'ratincoJa.

I'nciidotliarrlialeui

Pyrrliula.

Sarcop.'<.

Strix.

Sturma.

Syniiuiu.

'Perpaiphone.

'Piya.

Tver on.

Turdinns.

Uroloncha.

On comparison with Stecre's List B it will be uoted tliat jiltliongb

tbe iiuuiber of genera remains tbe same, numerous cbanges have been

made in tbe list. Recent work bas made it necessary to add a number
of genera, and, on tbe ofcber band, I bave excluded Accipitcr, Alcedo,

Bafrachostomus, Bubo, Ghaetura, Carpopha(/a {Carpophaga, Hemiphagd

and PtUocolpa of Steere), ('iHdcocoecyx., Colnmbit, {lanthoenas Stoere .

Culicicapa, Cryptolopha {Ahrornis and Cruptolopha Steere), Gcoeirhia,

Hierococcyx, Lalage {Lalage and Pseudolalage Steere), Merula, Munia
{^ftinia and Padda Steere), Ehipidura, /Stoparolu, and Xanthopygin.^

because eacb of tbese eigbteen genera bas been sliown to bave more
tban one species in tbe islands. 1 do not consider it necessary to go

into tbe details of tbe evidence wbicli justifies tbese cbanges. It is

based on records wbicb Steere overlooked, or wbicb bave been nuule

since bis paper was written. Reference to tbe general distribution list

will show wbether it stands upon tbe autbority of Bourns and myself

alone, or upon our autbority supported by tbat of otbers, or upon that

of olbers alone. 1 will take tbis opportunity, bowever, to reiterate tbe

statement tbat witb very few exceptions no species bas been included

in tbe distribution list for wbicb definite locality and collector can not

be assigned.

Anticipating to some extent tbe likelibood of important cbanges in

tbis table, Sfceere bas said "it is probable tbat a few genera of tbis list,

among tbem Scops, liatrdchostomus, and Megapodins, will be found to

bave more tban one species in tbe islands. In tbis case tbey will fall

into List C (i. e., tbe list of genera distributed in strict conformity witb

bis law), and will in no sense weaken tbe conclusions of tbis ])aper."'

It is difficult to see bow one could safely attempt to foretell into wbat
list tbe discovery of additional species of tbese genera would bring

tbem. As a matter of fact, some of tbe genera removed from tbis list
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because represented by more thau oue species in the archipelago fall

into Steere's List C, and others decidedly do not.

The revised List B contains a somewhat miscellaneous aggregation

of forms. Some of the genera are represented by species with wide
range outside of the Philippines, others by species wliich range widely

within the group, but extend little if at all beyond its confines, while a
few genera are represented by species which are confined to a single

island or small group of islands.

What bearing have the genera included in this list on the question

in hand? Steere has unhesitatingly assumed that they all afford con-

firmations of his law, but I am unable to follow him in this. Where
genera happen to have but a single species in the Philippines, but have
additional species in other countries, with their ranges overlapping,

they manifestly can not be held to afford confirmation of the law. On
the other hantl, the evidence afforded by the forms peculiar to the Phil-

il)pines is by no means in every case unequivocal. The presence of but
single species of the peculiar genera Dasijlophus and Lepidoiirammns in

Luzon and the neigliboring small islands, for instance, can hardly be
explained as due to their being limited by geographical barriers to an
area so small au<l little diversified as to prevent the formation of addi-

tional species, for in this same area we find six species of Dicaeum and
five of Cinni/ris, while six genera are represented by tour species each,

eleven by three, and no less than twenty-one by two each. In the case

of genera like Dasylopiius and Lepidogrannnus, then, I believe that the

explanation of the occurrence of but a single species is to be sought in

the organisms themselves. It may be that they are generalized forms,

capable of existing under a variety of conditions, and hence compara-
tively independent of their environment

But, apart from their miscellaneous character, there is another reason

for excluding the species of this list from further consideration. If a

genus is represented by but a single species in a group of islands, it

manifestly can not have more than one species on any island of the

grou]>, hence can afford no evidence on the (luestion as to whether or

not two or more species belonging to the same genus or section of a

genus may exist in the same place.

I follow Steere in excluding from consideration genera some or all

the species of which are migratory, and under this head I place the
following:

List A.

AnihuH. Alerula. Pliylloscopus.

ChciiIkh. Motacilla. Xanthopygia.

Hemichelidon. Pandion.

Lock Stella. Pericrocotna.

Lanius I exclude from this list;, believing that all the species recorded

from the l*hilippines are resident there.

This brings us to Steere's List 0, or the list of genera with two or

more s])ecies which have but one species in a place. Of the genera
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placed here by Steere, Caprimnlf/ns, Fiilco, PJiUIentoma, Prionituru^,

Seturia {Rhinomyias of my lists), and Siphin must be excluded, becans(

each h(f!i been shoioi to hare more than one species in one or more of the

iM((n<ls.

Actenoides I unite with Halcyon, Centrococcyx with Centropns, Psen-

dolaUif/e with Lalage, Brorleripus with Oriolus, and Erythropiita with

Pitia.

As already indicated, I exclude Perierocotm, since P. cinereus is a

winter migrant; but if included at all the genus must be removed to

the list of genera with two or more species in a place, as the range of

I', cinereus overlaps that of P. ignens in Palawau, and that of P. noviis

in Luzon.

Recent work has made it necessary to add several genera to List C.

With these additions, after making the changes above mentioned, the

list will inchide 41 genera, with !_!*.> species.

In \ low of tlie importance of the forms included in this list and the

one which follows it, it seems to me advisable to arrange them in tabu-

lated form so as to show not only the exact distribution of each genus
in the archipchigo, so far as at present known, but the number of its

si)ccies in eacli island as well. By this method of treatment certain

facts are broight out which would be likely to csca])e attention were
we t(> consider only total numbers of genera and species, without exam-
ining their distribution in detail.

Genera which would fall under Steere's List C, then, 1 give in Table

A. A glance at this table will show that 41 genera, with 12;) si)ecies, are,

so far as we at present know, distributed in accortiance with Steere's

law.

In his next list (List D) Steere includes 17 genera, with 74 species,

and although he admits that in each case two or more si)ecies have
been found to inhabit one or more of the islands, he holds that the

classitieation is in reality at fault and that the genera should be further

subdivided.

It would, perhaps, be not unreasonable to expect a somewhat detailed

discussion of the genera in question, with reasons why each should be

further subdivided, but he contents himself with the very general state-

ment that ''the species thus found together, with the same generic

name, differ greatly in size or coloring or other structures and belong
to dirterent natural sections or subgenera.''

He does attempt to show that where rei)resentatives of two or more
of these subgenera inhabit an island it is under distinct conditions.

My own observations are at variance with his in regard to so many of

these species that it seems to me advisable to discuss each of the

examples which he has instanced.

He first mentions Merops bi color and M. philippimis, which he admits
probably exist together in every island of the group. The former si>e-

cies he says is social, hundreds sometimes feeding together at a height

of fifty to a hundred or more feet from the ground. He adds that M.
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pJiHippi tills is solitary in liabit, leediuj^' near the ground in open country.

Its food be states consists of wasps and dragon tlies, so far as observed,

wliereas M. hlcolor appears to be limited closely to honeybees.

I have repeatedly seen M. pliUipphius feeding in docks upon honey-

bees, frequently in company with .1/. hieoh/r. I have also met with .1/,

hicolor feeding singly or in jiairs near the ground in open country. The
matter is a very simple one. Both species often feed singly, but a
swarm of bees is a])t to draw a Hock of bee birds.

It is remarkable that Steere should dismiss the genus Ceyx with live

lines, especially in view of the fact that he himself described two species

of the blue woodland tyjie from Basilan. If his theory were correct,

ought he not to have placed these two species in diflerent subgenera,

and shown the distinct conditions under which they existed ? Bourns
and I have shown by a large series of si)ecimens that in reality the types

of these supposed species were representatives of one form which dis-

plays an unusually large amount of individual variation. This form,

however, does exist in Mindanao and Basilan together with (\ iniii-

daneufiis, a little red woodland species. The two species are found side

by side in the same thickets, their habits are seemingly identical, and

a careful examination of the stomachs of a large series of specimens

has failed to show any differences in their food.

The blue riparian forms formerly classed in this genus have been

shown by Grant to belong to the genus Alcyone. Steere is right in

saying that they are invariably found along streams ; but if he recognizes

an ally of C. melanura in C. ei(erythra, his statement tluit the foimer

species and its allies are always found away from streams and in the

forest is certainly incorrect.

Speaking of Halcyon giikirls, H. coromand<(, and B. chloris^ he says

that none of them frequent the water, "7/. gi<larin being found in open

plains, feeding from the ground, or perched in low trees; //. coromanda

in low, thick undergrowth in forests, and //. chloris quite generally near

the sea beach, and often in open cocoa groves about the coast villa.^es."

It is my observation that every one of these species frequents the

water at times. I have never seen H. f/uhtris so abundant as over the

waters of Lake Xaujan in Mindoro, and it is commonly met with along

the banks of fresh-water streams, as is II. chloris. The latter species

is es])ecially abundant about tide water, in mangrove swamps. I have
twice shot H. coromanda over water in mangrove swamps, but nearly all

our specimens were obtained in the forest, along fresh-water streams.

In Sibuyan two specimens were obtained in my own yard, where they

had come to feed on the bodies of land snails which were thrown out as

we cleaned the shells. These birds were far away from both forest and
water.

I am unable to agree with the statement that Osmotreron vernans feeds

from bushes or on the ground, as distinguished from 0. axillarhs, which

feeds from trees. Both species certainly feed together in fruit trees, for
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I have more tban ouce killed individuals of both at a single shot, in

trees of considerable height.

Apropos of MegnJurns palnsffis and }[. rutieeps, tlie ranges of the two

species overlap not in Marinducjue alone, but in Mindoro, Luzon, and

Saniar. I am unable to agree with Steere's statement that there is a

sharp distinction of habitat here, M. riificeps being found in waste

places inland, which had grown u]) to high, coarse grass, while M.palns-

triti was found close aU)ng the beach in open grassy i)laces. The two

species are certainly to bo found side by side in the sann^ fields, although

21. palustrifi is the bolder of the two, and hence moje likely to be

collected.

In estimating the value of observations on habits the "personal

equation" must, of course, be taken into account. I can only say that

the above statements are based on nearly three years and a half of

actual field work in the Philippines, and that I believe they will be

found to be correct so far as they go.

In speaking of the general distribution of the genera represented by

two or more species in one or more of the islands, Steere states that

"whenever the birds of the two sections of one of the genera named
above differ greatly in size, the species of the section of larger longer-

winged birds will be more widely distributed than the smaller birds of

the other.'' His first illustration of this rule, Xinox IngKbris. is certainly

well chosen. His second, Fhabotreron amethystina, is unfortunate. He
says that it apparently extends over the areas of the five smaller spe-

cies. In reality it is confined to the eastern Philippines (Luzon to

Mindanao), and its place is occupied elsewhere by F. macnlipectus^ /'.

frontdli.s, I\ ci)iereiceps, and P. brunneieeps, species which had not been

described at the time he wrote.

Dicacum pijgmncum is the most widely distributed Philippine repre-

sentative of its genus, overlapping the ranges of four other species,

yet is the smallest of the Philippine Dicaeidae.

I con(!lude, therefore, that the rule of distribution above (fuoted does

not invariably hold, and that other factors than size and length of

wing play a ])art in determining whether the range of a species shall

be wide or restricted.

Steere's next and final list (List E) includes five genera with ten

sjjecies, in Avhich two species of the same genus were found existing

together in the same islands, these not appearing to him to differ

enough to warrant i)lacing tiiem in different sections of the genus. In

this list he placed }feliniopitta {PiWt), Crm'ujer^ Megalurus^ Cistieolo,

and Tanygnathiis, each of these genera being credited with two species.

1 find it difficult to understand why, having swallowed the camel, he

should have difficulty with the tail. The differences between the two

species of Pitta with which he begins this list are very decided, and if

Dicacum everetti and /). hypolencum are to be placed in List D and
referred to different subgenera, why not these two species also ? Crini-
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ger /rater and C palawanenfiis, of List E, are certainly quite as unlike

as are Orthotomtis frontalis and O. cinereiceps^ of List D. Megaliirus

pahistris and ^f. rufiaps a,ii'ain seem to me to differ more structurally

than do Mcrop.s pMlip2)vins and M. hicolor, yet lie would leave the

former genus undivided and separate the latter, while Tanygnathus, of

List E. which is represented in the Philippines by three species, might

quite as well be divided into subgenera as might Halcyox or CoUocalia,

of List 1).

In short, if we can accept Steere's List D, I see no reason for not

iuclnding in it the genera referred by him to List E. This would sim-

plify matters by bringing all resident Philippine land birds under his

law.

In disposing of the genera which would fall under Steere's Lists D
and E. 1 shall take the classification as the best authorities have left

it, and shall unite them under a single distribution table showing the

number of species of each genus for every island where it is repre-

sented. This table T shall call Table P..

A comparison of Tables A and ]> will show that, if we accept the

classification as it stands, 41 genera, with 1-9 species, make for

Steere's law, and ."io genera, with 2G1 S])ecies, against it. Admitting,

as I am quite ready to do. that farther subdivision of several of the

genera of Table 1> is advisable and will, doubtless, be made in time, it

Avould, in myjndgment, be ])reposterous to maintain that such division

was necessary wherever the ranges of two .species of a genus happen

to overlap.

To illustrate. Whether or not we admit that Broderipus should be

included under Oriohts, no one will deny that the habits of O. [Brod-

eripus) ehinensis on the one hand and those of various representatives

of the 0. steerii type on the other are so distinct that comi)etition

between these forms would be almost out of the (juestion. Their

occurrence side by side, then, is no argument against the spirit of

Steere's law, although it may infringe the letter. But what of the

occurrence of 0. albiloris and 0. isabellae, both of the 0. steerii type, in

Luzon ?

Prionitiirus has always been one of Steere's favorite genera for illus-

trating his law, but Grant has shown that P. luconensis, P. fliscuTHS,

and P. montamis all occur in Luzon. Admitting that the last men-

tioned species may properly be assigned to a separate section of the

genus, what shall we do with the other two?

Shall we divide Ginnyris into five sections to accommodate its Luzon

representatives, add another for G. guimarasensis in the central Phil

ippines, aiul still another for G.juliae in the south?

On the strength of what shall we place loJe rufigularis and lole phil-

ippinensis or the different species of Zosterops in different subgenera?

Finally, is it by any means certain that competition may not be

quite as keen between birds that are quite differently colored as

between those that are very similar in this particular? Take the I'hil-
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il)piue Dieaeidae for instance; most of the larger islands liave a repre

sentative of the J), dorsale type, and one of the D. hacmatostk'tnm

type. The prevailiu,<>- colors of tlie former group of si)ecies are shite

blue, orange, and scarlet; those of the latter black, white, and red, or

scarlet, yet nothing is commoner than to hnd representatives of the

two groups feeding side by side from the same tlowers.

With six rei)reseutatives in Luzon, five in 8am<ir, four in Leyte,

three each in Mindoro, Masbate, Negros, Mindanao, Basilan, and Sulu,

and two in Siquijor, Cebu, Gnimaras, Panay, Sibuyan, Catanduanes,

Dinagat, and Tawi Tawi, the genus Dicaeum would be somewhat dis-

figured if Steere's law were to be strictly enforced upon it.

Numerous other instances of the singular conclusions into which this

law would lead us might be given, but I think that those already men-

tioned will suftice.

In fornuilating his law, Steere offers the following as an alternative

for the statement of it already given : "No two species near enough

alike structurally to be adapted to the same conditions will occupy the

same area." This statement seems to me to be self-contradictory.

Individuals of any given species are certainly adapted structurally to

about the same conditions, yet they manage to exist together. If two

species structurally adapted to the same conditions were brought into

competition in a given area, each would continue to exist in the area in

question in numbers proportionate to the number of each at the time

competition began.

I find no satisfactory line of argument in Steere's paper leading up

to his conclusion that isolation is the first and necessary step in the

formation of species. This conclusion necessarily raises the whole

question of the way in which environment acts. No one will deny that

it has its effect, but does it act directly, stimulating the production of

variations, or indirectly by favoring some of the variations spontane-

ously presented to it?

Manifestly there can be no progressive development without varia-

tion, and in saying that isolation is the first and necessary step in

species formation Steere commits himself to the former view. His

position does not differ essentially from that of Moritz Wagner and his

followers, nor can I see that he has added anything new to the evidence

bearing on the subject. The mere fact that there are numerous geo-

graphical races of birds in the Philippines does not atitbrd an explana-

tion of the part played by geographical isolation in producing them.

FACTOKS IN THE ORIGIN AND DISTRIBUTION OF THE GENERAAND
SPECIES OF RESIDENT PHILIPPINE LAND BIRDS.

I have thought it worth while to examine with a good deal of care

the facts brought out in Tables A and B, in order to ascertain whether

they afford foundation for any general principles of species formation

and distribution, and have first endeavored to ascertain whether there
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is any relatiouship between tbe size of an island and the number of

species of a genus likely to be found upon it.

A glance at Table B will at once show that the actual number of

geneia with two or more species in an island is far higher in Luzon,

Mindanao, Palawan, and Samar than in the smaller islands of the

archipelago, but it will be objected that more species of all kinds, includ-

ing those distributed according to Steere's law, are known from these

islands. Manifestly, then, the error arising from the fact that the birds

of some islands are much better known than those of others must be

eliminated as far as
i
lossible if we are to arrive at any conclusive results.

I have first compared the possible with tJie actual exceptions to

Steere"s law in each island on the basis of our actual knowledge.

If a genus which anywhere in the archipelago has more than one

species in a place occurs in a given island, we have the possibility of its

being represented there by more tlian one species. If, then, we take all

the genera of Table B which occur in any given island, compare the

number represented by single species with that having two or more

species, and reduce our results to percentages, we shall have a tolerably

satisfactory basis for comparing the relative tendencies toward differ-

entiation of genera into several species in islands of different size, and

shall have eliminated as far as practicable the error arising from the

incompleteness of our knowledge in regard to many of the islands, for

in each case the comparison is between the total genera known from the

place in question and tlie factors which go to make u]) that total.

Tlie percentages of possible to actual exceptions to Steere's law

obtained by this method are given as one of the footings of Table B,

but in order that the facts brought out may be more readily grasped

I have embodied them in a curve, which I shall refer to as Curve I. It

is constructed as follows: The jjercentage of genera represented by
two or more species in an island is in each case indicated by units

arranged in vertical series, 1 unit being allowed for 1 per cent.

The relative areas of the several islands are shown by units arranged

horizontally. In order to keep the curve within reasonable limits, and
still make i)lain its relationships, I have found it necessary to vary the

scale used in indicating the areas of islands.

In comparing very small islands like Sibutu and Lapac with Minda-

nao and Luzon it is obvious that the first part of the curve must be

exi)anded and the last contracted or we should lose the relationships

at the beginning, and the curve would stretch out at its end to in-

convenient length. Up to 900 square kilometers, therefore, I have
made 1 unit correspond to 10 square kilometers. From 900 to 14,900,

1 unit corresponds to 100 square kilometers, while from 14,900 to

114,900 I have allowed 1 unit to each thousand square kilometers.

The relative sizes of the islands determine their positions in the base

line, while a dot at the proper height over each shows the percentage

of genera with two or more species found in it. If the dots thus

Proc. X. M. vol. XX 39
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located are joiued, we have a curve whicli brings out the relationship

between these i)ercentages and areas.

Ul)oii examining the curve thus constructed it becomes imniediately

evident that there is a general relationship between the size of the

islands, and the percentage of genera represented by two or more;

species, for the curve begins at zero for the smallest islands, and its

general trend is upward until it Anally reaches the 80 per cent mark in

the largest island —Luzon. Jli^^umerous irregularities are noticeable,

however, and the more conspicuous of these are of decided interest.

It is self-evident that only a general correspondence between area

and amount of differentiation could be expected. Size is no doul)t

directly important, since room is afforded for numerous individuals of

the species represented, and the probability of the occurrence of o[)poi

tune and important individual variations is correspondingly increased:

but for our present purpose I believe that the size of islands is chietly

important in that it serves as a rough index of the i)robable diversity

of conditions existing upon them. The occurrence of extensive high

lands, of undisturbed forest and of fresh-water lakes and streams, as

well as of extensive open lowlands, must be taken into consuleration it

we are to get to the bottom of the matter. Were it possible to give

each of these factors its due value in constructing our curve, and t(»

introduce, as well, another important factor, namely, the completeness

and length of duration of separation from neighboring islands, I

believe that the irregularities would disappear.

For instance, Bohol, though an island of 850 square kilometers, has

110 highlands and its forest has seemingly been wiped out. The very

low level of the curve at this point, then, finds its explanation in a uni-

formity of conditions unfavorable to the differentiation of numerous

species, or to their continued existence after they have become differ

entiated.

It will be noted that the curve is much broken at its origin, although

it runs low on the whole. This irregularity is largely due to our scanty

knowledge of the islands in question. For Lapac our conclusions

are drawn from but two genera, for Fuga from four, for Cagayan Sulu

from five, and for Camiguin from three. Manifestly, in dealing with

such small numbers the addition or subtraction of a single genus even

makes a great variation in the percentage. ]S"o collections approaching

completeness have ever been made on these islands, and the irregularity

of the curve is exactly what would be expected from the scanty hap-

hazard collecting on whicli it is based.

Weare indebted to Mr. Everett for nearly all that we know cf Sibutu,

and he tells us little about its surface. It would be interesting to know
whether the conspicuous rise in the curve for this island is correlated

with a comparatively great diversity of conditions. Tawi Tawi, at any

rate, is well wooded and well watered; the curve rise^. Siqnijor is not

well wooded nor well watered, and is of comparatively recent origin

;

the curve falls. The surfaces of Guimaras and Sulu are diversified, and
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both islands are fairly well known; the curve rises for these islands.

Marinduqne marks the lowest remaining- point. The iskind is known
only from the collections of the Steere Expedition, and in making them
we had to tramp miles from the village where we had headquarters in

order to get into scattering forest hardly worthy of the name.

It will be noted that the latter part of our curve, where we are deal-

ing" with large islands, each of which has some virgin forest remaining:,

is comi)aratively regular.

Attention should be called to another important fact. By reference

to the footings of Table B it will be seen that not only does the number
of genera showing two or more species reach its maximum in the largest

islands, but the number of species into which genera are differentiated

reaches its maximum as well. Luzon leads with six species of JJicaeuni

and live of Cinnyris, while we have six genera with four species each,

and eleven with three. Mindanao follows, having one genus with five

species and eight with three. I know of no simple means by which

this factor could be introduced into the curve, Dut its significance should

not be lost sight of.

It seems to me that the facts above stated justify the conclusion that

in the. Philippines the larger the island and the greater the diversity of

its surface, the larger tlie percentage of genera represented by more

tlian one species, and the larger the average number of species into

which they are differentiated.

It may be objected that we also find the largest number of genera

distributed in accordance with Steere's law, i. e., with but one species

in a place, in the largest islands. This is true, Mindanao leading with

32, followed by Luzon with 1*8, Samar with 27, and so on. It should be

remembered, however, that we are dealing here with relative, not abso-

lute quantities, and the real question is not whether the absolute num-

ber of confirmations of Steere's law is higher for these islands, but

whether it is proportionately higher. It can be readily shown to be

proportionately lower.

In constructing Curve II, to illustrate this point, I have used the same

abscissa and ordinate as for Curve I, vertical units indicating jjerceut-

ages, and horizontal units areas. In computing percentages for each

island I have taken the total number of confirmations of Steere's law

from Table A, and added it to the total number of exceptions shown in

Table B. This gives the total number of genera affording evidence in

each case, and it is an easy mat,ter to ascertain what percentage of this

total is distributed in the one way, and what in the other.

In Curve II, as in the curves that follow it, a solid line is used to

represent confirmations of Steere's law, and a broken line to indicate

exceptions to it.

For reasons already stated the curve is irregular for the smaller and

less well known islands, but its general features are apparent even

here. The solid line shows a constant tendency to return to the 100

per cent mark, the broken line to fall to zero.
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The islands from which the smallest number of genera is known,

then, afford the strongest confirmation of Steere's law.

As we pass to the larger and better known islands, the broken line

takes permanent leave of the zero level, and the solid line of the 100 per

cent mark. It will be noted, however, that on the average the solid line

keeps well above the 50 per cent mark. The first thing that calls for

sjiecial attention is its sudden drop to 27 jier cent for Siquijor, and the

corresponding rise in the broken line. Reference to the tables will show

that this result is due not so much to a larger number of exceptions to

Steere's law from Table B, as to an unusually small number of confirma-

tions (oidy three) from Table A.

I have already stated my reasons for believing that Siquijor is an

island of very recent origin, and has not been connected with any of

the adjacent islands since it received its present bird fauna. I believe

it can be shoAvn that the birds distributed according to Steere's law are,

as a rule, possessed of comparatively weak power of flight, and this

probably accounts for their not having reached Siquijor in larger num-

bers. The divergence of the two lines for Marinduque, and their

approximation for Bohol find their explanation in the facts already

stated in regard to these islands. Again, it will be noted that the

curve becomes more regular as we pass to the larger and better known
islands, the broken line steadily rising as the solid one falls.

The evidence furnished by Curve II, then, confirms that obtained from

Curve I. On the strength of it we may make the statement that the

larger and more diversified the island, the larger will be the average

number of species into which the genera of Table D are differentiated,

and the larger will be the percentage of genera represented by two or

more species as compared with those represented by but a single

species.

I have shown that a majority both of genera and species are dis-

tributed in opposition to Steere's law. How then are we to explain the

fact that the solid line in Curve II, indicating the percentage of genera

in each island distributed according to this law, is well above the 50

per cent mark?
The answer to this question is found in part in the fact that two

species of a genus may, and not infrequently do, have ranges that are

distinct for the most part, but overlap along their line of contact, so

that the sj^ecies in question afford exceptions to Steere's law in only a

part of the islands in which they occur. An additional and very

important reason for this apparent contradiction will readily suggest

itself.

To find ten exceptions to Steere's law we must collect at the very

least twenty species of birds, while ten species may suffice to afford ten

confirmations of it. If, then, genera distributed in the two ways were

equally abundant upon an island, we should at first find at least two

confirmations of Steere's law for every exception. Keally, however,
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the percentage of exceptions found would at first be very mucli smaller

than this, from the fact that to afford evidence the species must be col-

lected at least in ])airs, i. e., two to a genus.

To take a very simple illustration, suppose that three figure ones

were shaken up in a hat, together with two twos, two threes, and two
fours, and one were then to draw out the figures at random, placing the

ones in one pile and the pairs of twos, threes, and fours in another; at

what rate would the two piles growf

On the first draw there would be three chances in nine of getting a

one, but only two in nine of getting a two, three, or four, and no chance

whatever of getting a pair of either of the last three numerals. On the

second draw there would be three chances in eight of getting a one,

but only two in nine plus two in eight divided by two (the number in

a i^air) multiplied by three (tlie number of pairs), or seventeen in two
hundred and sixteen, of getting a pair. Three in eight are equivalent

to eighty-one in two hundred and sixteen, and the chances of getting

a one on the second draw would be to those of getting a pair of

twos, threes, or fours as eighty one is to seventeen. As the drawing
continued, the chances of getting a pair would improve each time,

but would equal those of getting a one only at the very close of the

drawing.

Keturning now to our birds, the matter may be reduced to a formula.

Wemay, for convenience, divide them into genera with one species in

a place, and those with two species in a jjlace, for in genera with more
than two species in an island the recording of two is enongh to estab-

lish an exception, while the increased probability of recording two
species, arising from the fact that there are more than two to draw
from, will be counterbalanced by the fact that three or four species

belonging to but one genus constitute but a single exception.

Let a = number of genera with but one species in an island.

Let /> = number of genera with two species in an island.

Then rt + 2& = whole number of species in the island.

Let z = number of species known.
Were a collector to take up the work at this point liis chance of

making an addition to the list of genera represented by single species

would be
, 21 _ ^ , while his chance of making an addition to the

list of genera with two species each would be but a + 2& —z, or

1

Since z is the variable factor here, and increases one
a -j- 2¥ - bz-

with every addition of a species, it is evident that as the number of

species of birds known from ar. island approximates the number actu-

ally existing there the chances of recording exceptions to Steere's law
will steadily increase.



614 rnocKEinxcrS of the xatioxjl museum.

It is not too mueh to say, then, that as there is probably not a single

island all of the resident land birds of which are known the broken line

in our curves is everywhere too low; that the error is smallest for those

islands that are best known and greatest for those that are least

known.
Unfortunately the number of genera recorded from an island is not

exactly indicative of the completeness of our knowledge of it, since

some islands doubtless have more genera tlian others. It seems, how-

ever, to be the most satisfactory index available, and in Curve III the

islands are arranged not according to size, but on the number of genera

having two or more species in the Philippines known from each. The

number t)f genera is indicated by units arranged in horizontal series,

4 units being allowed for each genus. On this basis I have compared

the percentages of genera distributed in the two ways for each island,

reckoning percentages as before.

Irregularities in our curve are not lacking, but the more imi)(>rtant

of them have already been discussed, and the curve establishes beyond

a doubt the fact that Steere's law receives its strongest confirmation in

the islands from which the smallest number of genera is at present

known, and that as our knowledge increases the percentage of genera

represented by a single species steadily falls.

It may be objected that my treatment of this subject has been unfair,

in that I have omitted from consideration, in reckoning percentages for

Curves II and III, the genera of Table I> wherever they happened to

be represented by but a single species. It may be said that I ought to

consider each instance where a single species of one of these genera is

recorded from an island as a contirmation of Steere's law, rather than

as a bit of evidence incomplete, and therefore to be ignored.

I might well reply that in view of the heavj' chances against the dis-

covery of exceptions to the law, it is no more than fair to leave the gen-

era of Table B out of account in islands where but one species happens

to have been recorded, and as a further offset might add that in plot-

ting the curves no more importance has been given to an exception

where six species of a genus occur in an island than to one based upon
the occurrence of but two. On the whole, then, I believe my treatment

has been fair; but in order to test further the general correctness of my
results I have constructed two more curves, in which I have given

Steere's law the benefit of every doubt, and have counted every case

where a genus of Table B is recorded with but one species as a con

firmation of it. In Curves IV and V the percentages of .v^^ecie^- distributed

in the two ways are shown.

Arranging the islands in order of their size we get Curve lY, which

does not differ in any essential particular from those already obtained,

and enforces the same conclusiou stated in terms of species that Curve
II enforces stated in terms of genera. We see that in the smaller

islands nearly or quite all the recorded species belong to different gen-
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era, but as the islands grow larger it becomes increasingly common to

find two or more species of. a genus in a place.

Although this curve does not rise quite so high for Luzon as did
' Curve II, its general level is well up, owing to the fact that due impor-

tance is given to the number of species aftbrding exceptions to the law,

which has not been done in the other curves.

Perhaps the most conclusive of all the curves is Curve V, where ihe

islands are arranged according to the number of species in Tables A
and B recorded from each.

These last two curves make it evident that even when Steere's law
is given the benefit of the doubt in every case, which is most illogical,

there still remains for all but the very smallest and least known islands

a mass of exceptions altogether too ibrmidable to be overlooked; that

the percentage of exceptions steadily increases with increase in the

number of species recorded, and that finally in the largest and best

known islands it is no less than 73 per cent of the whole number of

species considered.

It remains to be ascertained whether the genera of Tables A and B
group themselves into separate families, or whether we shall find that

in the majority of cases some genera of a family are distributed in the

one way, others in the other.

In Curve VI, I have endeavored to bring out the facts. Families

are arranged in horizontal series, space being given to each propor-

tionate to the number of genera that it includes, 4 units being

allowed to each genus. It will be seen that in fourteen families there

is not a single genus of resident land birds with but one species in an
island. Seven more families have less than half their genera distributed

according to Steere's law ; three have their genera equally divided as

regards the method of their distribution; four have more than 50 per

cent distributed according to the law, while eight have all their species

so distributed.

With few exceptions, the species included in these eight families are

possessed of comparatively^ weak power of fiight, hence are unable to

surmount geographical barriers of any importance. I do not doubt that

they are in many instances to be regarded as geographical races, and
that isolation has had much to do with bringing them into existence,

but 1 feel indisposed to make the same admission for all the species

belonging to the fourteen families which do not oifer a single confirma-

tion of Steere's law.

I believe, then, that in formulating his law Steere has given alto-

gether too much importance to a really important factor in the devel-

opment of species. He has assigned undue prominence to geographical

barriers, especially sea channels, and has not given sufficient consider-

ation to the fact that within the confines of the larger islands, especially

when they are mountainous and well wooded, there is abundant room
for life zones which may be quite as sharply defined as those marked
out by salt water.
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My own conclusions in regard to the whole matter are as follows

:

1. There are in the Philippines a number of closely allied species of

biids, each of wliich lias a definite range that in many instances at

least does not overlap the range of any other species of the same genus.

The general correspondence between the ranges of these species and

the i)ositioMS of geographical barriers to their free migration lends

probability to the conclusion that we are here dealing with a case of

cause and effect, especially when we remember the fact that the i)he-

nomenon is not an isolated one, but has been observed in the Galapa-

gos and other island groui)s.'

2. On the other hand, cases where two or more closely allied si)ecies

of the same genus occur within the limits of a single island are too

numerous to be overlooked. While it does not necessarily follow from

the fact that two species occui)y the same island that they occupy the

same life zone, there are enough well ascertained cases where two allied

species do occuf side by side to effectually negative Steere's conclusion

that the genus is represented by but a single species in a place.

.'>. Weare more likely to lind genera represented hy several species

in large islands with diversified surfaces than in small islands in which

comparatively uniform conditions prevail, and in islands that are well

known than in those that are little known.

4. Among the facts at our disposal there is nothing to justify the

statement that isolation is the first and necessary factor in species

formation, since we have no proof that environment is the direct cause

of variation, -without whicli there can be no development.

5. In studying island avifaunae it should be remembered that geo-

graphical barriers, in the ordinary sense, are not the only barriers

which are effective in bringing about localization of birds. Temi)era-

ture, distribution of food supply, direction of prevailing winds, charac-

ter and duration of seasons, and especially the nature and distribution

of enemies are of importance in limiting the ranges of species, and

must be taken into consideration before we can arrive at any final

conclusions.

6. If two closel}' allied species were thrown together in an island one

of three things would happen. They would continue to live together,

preserving their relative numbers, or they would fuse with each other,

forming a hybrid race, or one species would tend to exterminate the

other,

7. I do not at present know of any positive evidence in favor of

Steere's theory that they would fuse. Similaritj^ in coloring, or in the

food, would by no means serve to offset the well-known tendency to

sterility between different species, and especially among the hybrid

'See Wallafe's ''Island Life."' Also Moritz Wauner, Die Darwiuiscbe Theorie

imd (las Migrationgesetz der Oiganismen., Leipzig, 1868: Baur. Eiii Besxitb dt-r

Galapagos-Iuselu. Biol. C«>utralbl., XII, p. 221, 1892; Rid.owa\. I'.irds of tlie

Galapagos Arthiitelago., Proc. U. S. Nat. Miis.. XIX. p. 4.^9. 1S97.
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off'spiiiig of different species, in balancing- the probabilities in snch a

case.

8. The actnal result would probably depend, then, on tbe relative

completeness of the adaptation of the two species to the common envi-

ronment under which they were placed. If equally well adapted to

their surroundings, both would continue to exist. If not, one species

would tend to exterminate the other.

POSSIBILITIES OF FUTURE ORNITHOLOGICAL WORKIX THE
PHILIPPINES.

Before we gain much additional light on the value of the several

factors in the origin and distribution of the genera and species of resi-

dent Philipi)iue land birds, work of a very different character from

most of that which has as yet been attempted must be carried on.

Conclusive proof of the result of bringing together two closely allied

species might be obtained by introducing two of the species of Loriculus

into Palawan or the Calamiaiies islands, where the genus is at present

lacking, and noting the result. Would both forms hold their own,
would they fuse, or would one tend to exterminate the other? These
questions have no little theoretical interest, and they are entirely capa-

ble of practical solution.

Individuals of a single species of some genus with a marked tend-

ency' to develop local forms, such as Chrysocolajitcs, Iijngipicus, or

Penelopides, might be introduced into Siquijor or some other similarly

isolated island, and their offspring watched, to see if a new species

would in time develop, under the influence of changed environment.

True, the experimenter would prol)ably not live to see the result of his

work, but future generations of ornithologists might be indebted to

him.

Within the limits of an ordinary lifetime, however, one might make
a detailed examination of the facts of individual variation in those

si)ecies which show a marked tendency to develop local forms as com-

pared with those that seem to lack such a tendency. He might also

learn an immense amount in regard to the habits of birds, their foods,

and especially their relationships with each other, with other organisms,

in short, with their environment in general. We know very little

about this subject at present, and without information bearing on it

we can not arrive at satisfactory conclusions.

To take a single illnstratioii, Pycnonotus goiainer is almost certainly

lacking in Siquijor. Why should this commonest of Philippine birds

not occur there! Certainly not because it could not have reached the

island. Apparently not from lack of a supply of suitable food. Prob-

ably from the presence of some enemy, at present entirely unknown
to us.

I am led by the results of our work in Siquijor, Tablas, and Sibuyan
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to believe that a careful study of the smaller and more isolated islands

would be productive of imi)ortaut results.

The study of the relationship between species formation and envi-

ronment is in its infancy. ]Much is to be hoped from it, and it is com-

forting to reflect that sooner or later tlie supply of '"new species" will

be exhausted, and ornithologists will have time to learn more about old

ones.

Were some competent naturalist to go to the Philippines with an

abundance of time before him and sufficient funds behind him to allow

of his carrying on his work upon a broad scale; were he free from the

necessity of turning out about so many bird skins a month, and of

discovering his (juota of new species each year, he might in due time

make a contribution of far-reaching importance to scientific ornithology,

and to our knowledge of island life in general.
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TAliLK A.

Kames of jrenera.

;?; o o

1. Aooipiter 2

2. Alcyono 4

3. Artamides 7

4. Baza 2

5. Brac'liyi'teryx
!

2
6. Bolbopsittacns

j

3

7. Bubo 2

8. Chat't lira
!

3

9. Chaleococc v.\ i 2
Chibia
Chrysdcolnptes .

Chloropsis
Cittociiu'la
Corvns
Craniirrbimis-.

.

CyaiiDinyias
Dtiidniiiliila.. .

.

E<l()liisoiiia

Eiidrcpauis
Uirnirus
Hydrocorax . . .

.

Irena
lyn^ipicus
Loriculus
Geocichla ,

Macron us
Microstictiis . .

.

Microhierax . - .

.

Mixornis
Pelargopsis
PlilogoeiiMS
Penelojiiiles
Ptilocichla
Pyononotus
Sarcophanops. ..

Spiloriiis

Stoparola
Snrniculus
Thriponax
Xantbolaeina. ..

Zcocephns

Total 129 : 1
,

14 20 11

111
.. 1 I..

1 1

1 1

1 1

T.\I{LK B.

-Names of genera.

1. Aethopyga 6
2. Alcedo '. 2
3. Anthothreptes

j
4

4. Arachnothera
5. Batrachostomus

.

6. Centropus
7. Caprimulgus
b. Carpophaga
9. Cettia

K). Ceys

3

5
7
4
6
2

5
11. Ciiinyris
12. Circus 3
13. Cisticola 2
14. Collocalia 7
35. Criuiger 2
IG. Cry ptolopha i 4
17. Dicaeuni 18
18. Embei-iza 3
19. Endyuaiuis 2

s

>.
OS

Ml
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1. Lapae
8. Fuga.
3. Sibutu.
4. Cagayan Sulu.
5. BomblOD.

CURVE I.

DISTRIBUTION CHARTSHOWI.O WHATP.RCB.TAO. OP TH. GE..RA OP TABLE D K.OWNTO OCCUR-N EACH .SLA.O ARE REPRESE.TEOBV TWOOR MORESPECES. THE ISLA.OS ARE ARRA.OEOACCOROINCTO THEIR AREAS.

Camig^uin.
Pauaon.
Sibuvan.
Balabac.
Tawi Tawi.

11. Siquijor.

18. Guimaras.
13. Sulu.
14. Dinasat.
15. Tablas.

16. Marinduque.
17. Oalamiane.s.

18. Basilau,

19. Calanduanes.
SO. Bohol.

21. Masbate.
28. Cebu.
23. Negros.
24. I/eyte.

25. MiDdoro.

26. Panay.
27. Saniar.
8«. Palawan.
29. Miudaiia<j.

80. Luzon.
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CURVE II.

Distribution Chart showing Relationship between Number of Genera, with Species distributed in accordance with Steere's Law, and those with Specie? distributed in Opposition to it when compared on the Basis of the relative

Size of the several Islands.

1. Lapac.
2. Fuga.
8. Sihutu.
4. Cajrayan Sulu.
5. Romblon.

6. CamiRuin.
7. Panaon.
8. Slbuyan.
9. Balabac.

10. Tawi Tawi.

11. Siquijor.
19. Ouimaras.
13. Sulu.
14. Dinag-at.
16. Tablas.

16. Marinduque.
17. Calamianes.
13. Basilan.
19. Catanduanes.
20. Bohol.

21. Masbate.
22. Cebu.
23. Nefcros.

24. Leyt«.
25. Mindoro.

26. Panny.
27. Samar.
28. Palawan.
29. Mindanao.
'0. Luzon.
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CURVE III.

Distribution Chart showinq Relationship between Number of Genera of non-migratory Land Birds known from each Island and Percentages distributed in accordance with, and in Opposition to, Steere's Law. Four

horizontal space are given to each genus.

Units of

1. Cuvoand Bazol.
2. Sakuijok.
8. Siassi.

4. Fuga and Lapac.
B. Camipiin.
e. Cagayan Sulu.
7. Panaon.

8. Bohol and Sibutu
9. Catanduanes.

10. Romblon.
11. Dinagat.
13. Marinduque.
13. Siquijor.

14. Bakbac.

15. Sibuyan (a) and Tablas (6).

18. Calamianes.
17. Masbate.
18. Tawi Tawl and Quimaras.
19. Panay.
ao. Sulu.
21. Cebu.

28. I>eyte.

28. Mindoro.
24. Palawan.
25. NegroB. ^ „ ., ...

26. Bamar (a) and Baallan (b).

27. Luzon.
28. Mindanao.
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CURVE IV.

Distribution Chart showing Relationship between Species confirming Steere-s Law of Distribution and those affording Exceptions to it, when compared on the Basis of the relative Size OF THE different ISLANDS.

1. Lapao.
3. Fuga.
3. Sihutu.
4. CaRayan Sulu.
B. Romblon.

fi. Camiguin.
7. Panaon.
8. Sibu.van.
9. Balabac.

10. TawiTawi.

11. Siquijor.

12. Ouimaras.
1.3. Sulu.
14. Dinagat.
15. Tablas.

16. Slarinduque.
17. Calamianes,
18. Ba.silan.

19. Catanduanes.
20. Bohol.

il. Mosbate.
22. Cebu.
23. NeffTOH-

24. ijeyt*:.

25. Mindoro.

26. I'aiiay.

/;. Suiiiar.

28. I'liluwan.

2B. Mindanao.
aO. Luzou.
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CURVE V.

Distribution Chart showing Relationship between Percentage of Species distributed in accordance with, and those distributed in Opposition to, Steere-s Law, and Number of Species of non-migratory Land Birds

KNOWNFROMEACH ISLAND. TWOUNITS OF HORIZONTALSPACEARE GIVEN TO EACH SPECIES.

1. Bazol.
2. Cuyo.
3. Sakuijok.
4. Caniiguiii.
5. Fufja and Lapac
C. Cagayan Sulu.
7. Panaou.
8. Bohol.

9. Slbutu.
10. Roniblon.
11. Catanduanes.
12. Dinagat.
13. Marinduque.
14. Balabac.
15. Sibuyan.
16. Tablas.

17. Siquijor.

18. Calamianes.
19. Uuimaras.
20. Masbate.
21. TawiTawi.
22. Siilu.

23. Panay.
24. Cebu.

25. Leyte.
20. Mindoro.
27. Basilan.

28. Palawan.
29. Ne^os.
30. Sainar.

81. Mindanao.
32. Luzon.
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CURVE VI.

Distribution Chart showing Percentage of Genera distributed according to Steere'S Law, in each Family of Philippine Land Birds. Four Units of horizontal Space are given to each Genus of a Family.

1. PodarmdsB.
2. Meropidae.
3. Fringillidse.
4. Hirundinidae.
6. OriolidEe.

6. Paridee.
7. Pittidee.
8. Ploceida?.
9. Tumicidffi.

10. Zosteropidte.

11. Caprimulgidae.
12. Dicfeidae.
1.3. LanlUlae.
14. Treronidae.
15. Sylviidee,

16. NectariniidaB.
17. Muf?cicapid£e.
18. BuboDidae.
19. Alcedinidae.
20. Cuculidffi.

21. Falconidee.
22. Certhiidse.
23. Peristeridae.
^. Cypselidse.
25. Campopbagl

26. Timeliidae.

27. Pycnonotidte.
28. Paittaclda!.

29. Corvidffi.

30. Eurytemldse.

31. Capltonidm.
32. Dlcnirldip.
83. BucerotidiB.
84. Plcidffi.


